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“ In adopting our title of the Journal of Mental Science, publiski Gy authority 
of the Medico-Psychological Association; we profess that we cultivabiBtARPur pages 
mental science of a particular kind, namely, such mental science as appertains to 
medical men who are engaged in the treatment of the insane. But it has been 
objected that the term mental science is inapplicable, and that the term mental 
physiology or mental pathology, or psychology, or psychiatry (a term much affected 
by our German brethren), would have been more correct and appropriate; and 
that, moreover, we do not deal in mental science, which is properly the sphere of 
the aspiring metaphysical intellect. If mental science is strictly synonymous with 
metaphysics, these objections are certainly valid ; for although we do not eschew 
metaphysical discussion, the aim of this JOURNAL is certainly bent upon more 
attainable objects than the pursuit of those recondite inquiries which have occupied 
the most ambitious intellects from the time of Plato to the present, with so much 
labour and so little result. But while we admit that metaphysics may be called 
one department of mental science, we maintain that mental physiology and mental 
pathology are also mental science under a different aspect. While metaphysics 
may be called speculative mental science, mental physiology and pathology, with 
their vast range of inquiry into insanity, education, crime, and all things which tend 
to preserve mental health, or to produce mental -disease, are not less questions of 
mental science in its practical, that is in its sociological point of view. If it were 
not unjust to high mathematics tocompare it in any way with abstruse metaphysics, 
it would illustrate our meaning to say that our practical mental science would 
fairly bear the same relation to the mental science of the metaphysicians as applied 
mathematics bears to the pure science. In both instances the aim of the pure 
science is the attainment of abstract truth ; its utility, however, frequently going 
no further than to serve as a gymnasium for the intellect. In both instances the 
mixed science aims at, and, to a certain extent, attains immediate practical results 
of the greatest utility to the welfare of mankind ; we therefore maintain that our 
JOURNAL is not inaptly called the Journal of Mental Sctence, although the science 
may only attempt to deal with sociological and medical inquiries, relating either 
to the preservation of the health of the mind or to the amelioration or cure of its 
diseases ; and although not soaring to the height of abstruse metaphysics, we only 
aim at such metaphysical knowledge as may be available to our purposes, as the 
mechanician uses the formularies of mathematics. This is our view of the kind of 
mental science which physicians engaged in the grave responsibility of caring for 
the mental health of their fellow-men may, in all modesty, pretend to cultivate ; 
and while we cannot doubt that all additions to our certain knowledge in the 
speculative department of the science will be great gain, the necessities of duty and 
of danger must ever compel us to pursue that knowledge which is.to be obtained in 
the practical departments of science with the earnestness of real workmen. The 
captain of a ship would be none the worse for being well acquainted with the higher 
branches of astronomical science, but it is the practical part of that science as it 
is applicable to navigation which he is compelled to study.” —Sir J. C. Bucknill, 
M.D., F.R.S. (Journ. Ment. Sci., vol. vii, 1861, p. 137). 


‘and Printed in Great Britain. 


main —_— —=- aE, aie — — Ey. 7, ee =, Å lee p oe Sie 


E | OF 


MENTAL SCIENCE. 


Aa 


å 2y i i s 
as pE” 
—— Wo ae CES 


BY AUTHORITY OF 
THE | ROYAL MEDICO-PSYCHOLOGICAL ASSOCIATION 


_ MANAGING EDITOR 
G. W. T. H. FLEMING 


IN COLLABORATION WITH 


Douglas McRae Alexander Walk 
AND WITH THE ASSISTANCE OF 
-E. D. Adrian P. K. McCowan 
F: C. Bartlett. Alfred Meyer 
S.M. Coleman Lionel S. Penrose 
`- C. J. C. Earl ; A. A. W. Petrie pr 
A L. Golla W. M. Scott 
= E G. Holmes E. T. O. Slater 
= C J. McCarthy W. Stephenson 


LONDON 
J & A. CHURCHILL, LTD. 


Ea’ ad times ‘Yearly, price Nine Shillings net. 


4 mee < d 
f Digitized by Google : 


THE JOURNAL OF MENTAL SCIENCE 


= Communications on general editorial matters, including MSS. 
for publication, books for review .and other printed matter, and 
communications regarding the Epitome section, including journals to be 


abstracted, should be sent to the Managing Editor, Barnwood House, 
Gloucester. i 


Communications and ana regarding sales should be addressed 
-to the Publishers, Messrs. J. & A. CHURCHILL, Ltd., 104, Gloucester 
Place, Portman Square, London, W.1; and those regarding Adver- 
tisements to Messrs. S. FRETWELL & Co., 92, Fleet Street, London, 
E.C.4. Phone: Central 7961. 


THE ROYAL MEDICO-PSYCHOLOGICAL ASSOCIATION 


PUBLICATIONS 
From MESSRS. ADLARD & Son, LTD., 
Bartholomew Press, Dorking. 

“ The Clinical Study of Mental Disorders.’ By J. R. Lorn, C.8.Z., M.D., F.R.C.P.E. 
Price 6/-. Postage 4d. 

The Charter and Bye-Laws of the Association. Price 1/-. Postage ıd. 

. Engraved Book-Plate of the Association. Price 1/-. Postage 1d. 

Enquiry (History) Form, supplied in three sizes: (1) 16 PP.» ot” x 63”, @ 31/6 per 100; 
(2) 8 pp., 129” x 8”, @ 27/6 per 100; (3) 4 pp., 16° x 10°, @ 16/6 per 100. Carriage 
paid. 

- Card of Practical Instruction: ais per 50, 7/- per 100, including postage. 


From Messrs. J. & A. CHURCHILL, LTD.: 


Catalogue of the Library of the Royal Medico-Psychological Association. 1928. 
Price 2/-. Post free. 
From BAILLIERE, TINDALL & Cox: 
" Handbook for Mental Nurses.” 7th edn. 1923. Price 6/- net. 
** Manual for Mental Deficiency Nurses.” 1931. Price 6/- net. 
is Occupational Therapy Brochure.” 1938. Price 1/-. 


From the SECRETARY, 11 Chandos Street, London, W.1: 


“ Regulations and Rules for the Examinations for the Certificates of Proficiency 


in Mental Nursing and in Nursing Mental Defectives.’’ Price 1/-. 
Postage 1d. 


‘t Syllabuses for the Examinations for the Certificates of. Proficiency in 
Nursing Mental Defectives.’’ Price 2d. each. Postage 4d. 
. Examination Papers, 1928-38 (reprinted). Price 1/6. Postage 1d. 


CO OK S H AYE MIRE TONNANES TEAT 


A Nursing Home for the care and treatment, in homelike surroundings, of a few . 
cases only of Functional Nervous Disorders: and the Addictions. All forms of 
MODERN TREATMENT are available. Certified cases are not received. 
Fees from 5 guineas weekly. Tel.: Moretonhampstead 346. 
Apply Resident Physician b C: F: CHEVENS, M.R-CS., L.RC.P, DPM. 


E 


_ 


Made and printed in Great Britain. 


THE 
JOURNAL OF MENTAL SCIENCE 


[Published a Authority of the Royal Medico-Psychological 
Association. J 


No. 370 [new seurs] JANUARY, 1942. VoL. LXXXVIII 


No. 334 


Part I.—Original Articles. 


HYPERTHYROTIC CATATONIA: A SCHIZOPHRENIC 
SYMPTOM-COMPLEX * 


By R. E. HEMPHILL, M.A., M.D., B.Ch.Dubl., D.P.M., 


Director, Clinical Services, Bristol City Mental Hospital, Fishponds, Bristol. 


THe thyroid, as one of the glands of internal secretion to be studied first 
and subsequently most intensively, was early regarded with interest in relation 
to mental disorder. Its role in the production of cretinism and in myxoedema 
in which the activity of the gland is diminished, as well as the association of 
thyrotoxicosis with psychic changes, suggested that anomalies of this organ 
might be linked with some forms of mental disease. 

The very extensive research in endocrinology that has been conducted in 
recent years has shown that a synergism exists between the thyroid and other 
endocrine organs, and that symptoms formally attributable to thyroid distur- 
bances may have their origin in some other gland. The establishment of the 
thyrotrophic principle of the pituitary has made it necessary to reconsider and 
perhaps recast many old ideas on the physiology of the thyroid, and has made 
even the picture of toxic goitre or myxoedema less simple than before. 

On the subject of the responsibility the thyroid bears in the development 
and maintenance of mental illness there is an abundant and scattered literature. 
Psychic disturbances accompanying exophthalmic goitre were cited as far 
back as 70 years ago (Andrews, 1870; Cane, 1877), and have been noted in 
every textbook on thyroid disease since. The mental symptoms described as 
occurring in hyperthyroidism do not form a consistent picture, nor is there any 

agreement between authorities as to whether this is to be expected or not. 


* Awarded the Bronze Medal of the Royal Medico- Psychological Association for the year 
iy41, jointly with Dr. Barham Carter. 
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Anxiety is generally believed to be basically responsible, unless the picture is 
coloured by delirium derived from excessive thyroid intoxication. No doubt 
this is true for normal subjects, but the importance of thyroid hyper-function 
in true psychotic illnesses is very obscure, and the unsatisfactory opinion 
usually expressed is that a constitutional predisposition determines the form 
of a psychosis activated by hyperthyroidism. 

- Certain relevant literature dealing with attempts to influence psychoses 
by the administration of thyroid extracts will be referred to later, but at this 


juncture it must be emphasized that these measures, which in themselves are | 


potentially therapeutic, have been conducted on psvchotic subjects, and that 
there is no evidence at all to suggest that the administration of thyroid hormone 
to normal or pre-psychotic individuals can activate latent psychic traits and 
produce the picture of a new psychosis. Furthermore, mental symptoms 
have been studied and reported largely in subjects who came under notice 
because of a pathological degree of thyroid hyperfunction, and in whom the 
mental symptoms were of secondary interest. If hyperthyroidism can activate 
a latent psychosis by operating on constitutional factors, it is reasonable to 
suppose that amongst mental patients many examples derived from this 
source will be available for study. 

This paper is devoted to an investigation of the incidence of hyperthy- 
roidism in mental patients and its distribution amongst recognizable types of 
mental illness. Its role in the development of a form of schizophrenia will be 
referred to, and discussed at some length. The case material consists of 2,096 
male and 2,554 female patients, a total of 4.750, treated at the Bristol Mental 
Hospital between the years 1930 to 1940. Nearly all these patients have been 
examined by the writer, and every case of hyperthyroidism to which reference 
is made has been investigated by him. Established cases of mental deficiency 
are not included in this census, and no note has been made of slight degrees 
of hyperthyroidism such as frequently accompany adolescence, menstrual 
periods and the menopause. 

The simple classification of goitres into two types, toxic and non-toxic, 
has been adopted because the numbers involved are small, and it is difficult 
to interpret satisfactorily the significance of primary and secondary toxic, 
colloid and adenomatous goitres and the like—a difhculty experienced by most 
authoritative writers on thyroid diseases. This classification is convenient 
for the purpose of this paper, as hyperthyroidism rather than goitre is here the 
elected subject. All the cases of catatonic schizophrenia with hyperthyroidism, 
on which special interest is centred, suffered from primary thyrotoxicosis. 

The distribution of endemic goitre varies with the locality. According to 
Campbell (1927), Stocks (1925), afterwards confirmed broadly by Joll (1932), 
the highest incidence of goitre amongst school children in Great Britain occurs 
in the south-west of England, including Somerset and Gloucester, and then 
follows a belt extending roughly north through the Cotswolds towards the 
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Pennine and Chiltern Hills. Females are affected more than males, in some 
districts in the ratio of as much as 18 to Ir. This ratio lessens after puberty, 
but seems to be preserved to some extent throughout life and does not usually 
drop below 2 to r. The incidence of exophthalmic goitre, a disease of adult 
life, cannot be so easily estimated. It seems to correspond in this country 
with non-toxic goitre, but recently Read (1939) has shown that in U.S.A. it 
has not the same distribution as endemic goitre and he considers that the two 
conditions are unrelated. The use of iodized salt as a prophylaxis has lessened 
the occurrence of goitre in certain parts of the world, but has been ineffective 
in others, New Zealand for example. These considerations should be borne in 
mind when attempting to correlate figures derived from different sources. 
On the whole it is probable that the incidence of goitre, toxic and non-toxic, 
should be higher among the population from which the patients of the Bristol 
Mental Hospital are drawn than from those outside the goitrous belt. 

Lord (1930) reported that amongst 1,793 women at Horton Hospital there 
were 13 toxic and 65 non-toxic goitres. There were no goitres in 271 males. 
By comparison with the Bristol census the incidence of toxic goitres is about 


TABLE I.—Dtstribution of Gottres, Toxic, Non-toxic and Thyroidectomies, 
in 2,096 Male, 2,654 Female = 4,750 Patients. 


Number of Type of goitre. 
goitre cases. SS 
s _ Toxic. Non-toxic. Thyroidectomy. 
Male. Female. Male. Feniile Male. Female. Male. Female 

Epilepsy . i i 2 I - = 2 I = zs 

Mania . ; ; I 7 I I - 6 5 = 

Depression - 17 = 4 = 13 = 2 

Involutional melancholia —- 4 -- — 5 4 = — 

Schizophrenia: Simplex - -- - -- = = 5 = 

i Hebephrenia - = zs 5 = z zs z 

5 Paranoid - és ae Se = = = z 

re Catatonic I 3 I 3 = 2 = I 

i Periodic . — I = b = I = I 

Paraphrenia, Paranoia = 9 = = = 9 = m 
Dementia, senile and 

organic I 2 = = I 2 = _ 

Delirium (toxic) 6 = 6 = = z 

Anxiety . i : — I ~ I ss a G I 

Obsessional : ; - I - I = 2 = 

G.P.I. ° g % = 2 = = — 2 — = 

Totals . . 5 54 2 16 3 38 o 5 


Total of both sexes in 4,750 cases = 59. 
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TABLE I].—Age Distribution of Gottres, Toxic and Non-toxic. 


CASES 
50% — 
37:5% — 
25% — 
12:5% — 
| l 
20 30 40 50 60 20 30 40 50 60 70 
YEARS 
TOXIC NON-TOXIC 


AGE GROUPS 


the same, while that of non-toxic is considerably higher. Twelve of Lord's 
13 toxic cases occurred in schizophrenia and melancholia; her diagnostic 
classification makes any further comparison between the two tables invalid. 

Reviewing the distribution of goitres in female patients, the first table 
shows that toxic hyperthyroidism was associated chiefly with three forms of 
mental disorder, namely, catatonic schizophrenia, depression and toxic delirium. 
Non-toxic goitres predominated in the manic-depressive psychosis and in 
delusional insanity. 

These facts deserve some comment. All cases of toxic delirium were 
admitted in an advanced state of exhaustion, whether from general physical 
effort or from thyrotoxicosis is not clear ; the mental symptoms were those of 
restless delirium devoid of specific features. Hyperthyroidism appears to be 
no moie than an incidental accompaniment in the manic-depressive group. 
Some of these patients had had previous manic or depressive attacks, evidently 
not notably influenced by the thyroid state. Exacerbations of mania and 
depression are not very infrequent in hyperthyroidism, and the thyroid con- 
dition does not seem to impede remission nor make the prognosis much graver. 
Mental improvement, but not recovery, was recorded by Joll (1932) in three 
cases of melancholia with thyrotoxicosis successfully operated on by him. 

The cases of catatonia will be described in detail later in this paper, and 
their peculiar features will form the subject of a special discussion. It is very 
noteworthy that in such a large series of patients no case of goitre, toxic or 
non-toxic, was met with in any schizophrenic psychosis of early life apart 
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from the catatonic group. It is the impression of the writer that depressive 
illnesses in women are unusually common in Bristol. This impression is shared 
by other workers. If so, it is not remarkable that the distribution of non-toxic 
goitres predominated in depression and melancholia. 

In significant contrast to hyperthvroidism, simple or non-toxic goitre was 
not represented in any of the early schizophrenic reaction types, but its incidence 
in paranoia was second only to that in depression. These small figures do not 
Justify positive conclusions. Individual cases of paranoia showed no constant 
features that seemed to be influenced by non-toxic goitre. Probably as depres- 
sion, involutional melancholia and paranoia form a large part of the psychotic 
illnesses of the middle or later period of life, the majority of non-toxic goitres 
in older patients would be distributed amongst them. But the negative 
finding that simple or non-toxic goitre failed to occur at all in young schizo- 
phrenics is striking and important and may suggest a special endocrine consti- 
tution in schizophrenia. Goitre, toxic or non-toxic, appears to develop very 
rarely in established psychoses. The writer has been unable to find in the case 
material of this hospital, and a large number of patients seen elsewhere, a 
single case in which a goitre or thyrotoxicosis made its appearance after a 
schizophrenic illness had been in existence for a year or more. In about 2,000 
chronic hospital patients of various types goitre has not developed during the 
period of hospitalization. This is all the more interesting as the peak of the 
age distribution of toxic goitre is in the third and fourth decade (Means, 1937), 
and the majority of patients are hospitalized at or before this time. 

Information is not so complete about recurrent or alternating attacks of 
mania and depression. If goitre or thyrotoxicosis set in between relapses they 
do so in the minority of cases. The majority of cases of this sort seen by the 
writer were already goitrous before the onset of the first psychotic illness. 

The male census, though very much smaller, agrees generally with the 
female ; the sole case of schizophrenia was of the catatonic type. 

A study of the distribution of the goitres in the age groups merely shows 
the age at which the first known mental illness set in, for, except in the young 
patients and toxic cases, it has not been possible to discover reliable infor- 
mation about the duration of the goitres. Between the ages of 20 and 35 
non-toxic goitres occurred twice in mania, four times in depression, thyro- 
toxicosis in three cases of catatonic schizophrenia alone. As all cases of 
toxic hyperthyroidism occurring in the second, third and fourth decades belong 
to the group of catatonic schizophrenia, these figures suggest, but can do no 
more, that when hyperthyroidism occurs in psychotic patients in early life it 
results in a specific type of psychotic reaction. The accompanying curve 
indicates the general distribution of goitres in patients of various ages, the 
age group being determined by the onset of the mental illness. 

It was hoped to ascertain what proportion of patients who had undergone 
thyroidectomy in Bristol during the years 1930-40 had subsequently been 
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mentally ill and if there was any recognizable post-operative mental reaction. 
Unfortunately all the records were not available as a result of the war. The 
numbers of patients operated upon must have been considerable, for at one 
of the smallest of the six general hospitals, 155 thyroidectomies were performed 
in nine years. None of these 155 cases came under review at the Bristol 
Mental Hospital, nor its out-patients’ clinic. The table shows that of the 
17 cases of thyrotoxicosis, thyroidectomy had been performed on five. In two 
cases of depression and one of anxiety, either the operation had not been 
sufficiently complete, or thyroid hyperactivity had recommenced. These three 
patients presented symptoms of hyperthyroidism, but the mental picture had 
not been noticeably influenced by the operation. The two cases of schizo- 
phrenia will be considered later. The operation may have determined the 
onset and form of the schizophrenic illness in one. 

Detailed psychiatric examinations of patients treated in the great surgical 
clinics are somewhat scanty and incomplete, so that meaningless and unprovable 
statements to the effect that toxic goitre is an agent that sets off a psychosis 
waiting to be brought to light have their place in the literature. 

Crile (1932) believes that toxic delirium is the commonest psychic reaction. 
He asserts categorically that all the psychoses he has seen are toxic in origin, 
and that any relationship between thyrotoxicosis and mental disorder is a 
coincidence. In his experience operative measures have aggravated pre- 
operative psychotic symptoms. Quoting Kmosch he classifies psychic reactions 
as neurotic, paranoid schizomanic and toxic delirious. In the schizoid group, 
restlessness, confusion and visual hallucinations are common. McCarrison 
(1917) has dismissed the psychic reactions briefly as based on a state of physio- 
logical fear mediated perhaps by the adrenal apparatus. 

Freeman (1935) considers that the mental pattern of the patient determines 
the form of the psychosis. He suggests that a potentially schizophrenic 
patient becomes frankly schizophrenic under the influence of thyrotoxicosis. 
If this was so there would be undoubtedly many more hyperthyrotic schizo- 
phrenics in mental hospitals, for as Jung (1939) points out, an amazing number 
of potential or real schizophrenics exist who never enter a psychiatric hospital. 
Dunlap and Moersch (1935) investigated the psychotic aspects of hyperthy- 
roidism from the Mayo Clinic records for ten years. In this great material 
they found 134 psychotic patients which they classified as follows : 


Toxic exhaustion psychosis ‘ f ; -54 
Acute delirium . ; : . . 48 
Manic-depressive reactions ; ; ; . 26 
Other types . : : i i . 6 


In their opinion there was no psychic reaction characteristic of hyper- 
thyrordism. 
Once more it must be stressed that the case material studied was supposedly 
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normal, coming under notice because of hyperthyroidism ; and as such one is 
struck by the small number of true psychotic reactions reported, namely 32 
apart from states of exhaustion and delirium occasioned by a high degree of 
toxaemia, of which less than 6 of the vast case material could have belonged 
to the schizophrenic group. When schizophrenic reactions in hyperthyroidism 
have been detected, the form appears generally to have been catatonic, with 
changes of mood and action, and the presence of hallucinations. One such 
case is reported by Means (1937) where thyroidectomy was followed by an 
aggravation of the psychosis. 

Henderson and Gillespie (1940) quote Falta for the statement that catatonic 
reactions occur in hyperthyroidism, but fail to give a clear picture of the 
precise nature of these reactions. 

Falta (1923) himself mentions delirium as a terminal state and says that 
only occasionally does a true psychosis occur. He quotes the survey of Sattler 
in which of 150 cases of mental disease associated with thyrotoxicosis, 70 
were of the manic-depressive type. 

Joll (1932) has operated on three cases, all of melancholia suffering from 
thyrotoxicosis. He does not refer to any examples of schizophrenia in his 
large case material. The evidence then drawn from several sources seems to 
be that schizophrenia is but an infrequent accompaniment of hyperthyroidism, 
and that when it does occur catatonia may be a reaction. 

It will be regrettably evident that the authors of these generalizations on 
psychotic reactions in hyperthyroidism overlooked the possible existence of a 
rare symptom-complex because it was not immediately apparent. 

Summarizing the findings in the foregoing survey and census the following 
facts are significant : 

There is a great preponderance of female to male goitres in mental patients. 
This is in accordance with general experience in non-mental subjects. 

Non-toxic goitre was not found in a single case of early schizophrenia, and 
hyperthyroidism was not seen in chronic schizophrenia. 

There is no record that a goitre has appeared in any chronic psychotic 
after the psychosis had been well established. 

The association of thyrotoxicosis with a catatonic type of reaction only was 
noted in every relevant case of early schizophrenia. | 

These are positive findings based on observation and devoid of decorative 
deduction. They may be coincidences, but until such can be proved from 
surveying a very much larger series of patients they are sufficiently significant 
to merit investigation in the light of recent researches in schizophrenia and of 
what is known of thyroid function to-day. 


THYROID EXTRACT IN SCHIZOPHRENIA. 


Although it is not possible to produce the identical clinical picture of 
thyrotoxicosis in normal subjects by administration of thyroid hormone, 
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well-known physiological and metabolic effects can be produced in this way. 
Feeding mental patients with thyroid extracts has been extensively practised ; 
the results claimed are varied and somewhat unsatisfactory. 

Hoskins and Sleeper (1929) believed that they could influence favourably 
hebephrenia by thyroid feeding. Their findings have not been generally 
confirmed. 

Thyroid extract does not always operate in schizophrenia in the same way 
as in normal subjects. It does not in all cases influence the metabolic rate 
nor have a consistent effect upon the mental symptoms. Some schizophrenics, 
especially those showing obvious nutritional and sympathetic anomalies, 
respond with improved health, gain of weight, better muscle tone, and generally 
a less vegetable existence. But not infrequently schizophrenics become 
extremely irritable. That the metabolic response of many schizophrenics is 
abnormal is demonstrated by their habitual low body temperature and slight 
or negligible pyretic reaction to bodily infection such as tuberculosis. 

In myxoedema and forms of cretinism undesirable mental reactions some- 
times follow ingestion of thyroid extract. The writer has observed a case of 
myxoedema who became suspicious, excitable, very irritable and violent, only 
during periods of thyroid medication. Means (1932) reports a case of a cretin 
girl who responded to thyroid on several occasions by psychotic episodes of 
somewhat similar form, the psychotic symptoms disappearing when thyroid 
extract was withheld. It is clear that even in subthyroid cases there are 
examples where the brain and nervous system are unable to adjust themselves 
to a state of increased metabolism and who therefore respond in an unexpected 
way. | 
Cohen and Fierman (1938) investigated the response of a number of schizo- 
phrenics to daily administration of 15-18 gr. of thyroid extract. They 
found that toxic symptoms were absent, psychic changes did not occur, and 
that in spite of great increase in oxygen consumption the pulse-rate began to 
fall after reaching a maximum of IIo. 

A classification of schizophrenia based on the reaction of the subject to 
thyroid hormone should be possible ; that such a classification does not exist 
in any workable form is an admission of technical incompetence, especially 
as this hormone has been so widely advocated in the therapy of this complex 
and many-sided group of disorders. 

Angyal, Freeman and Hoskins have studied psychic withdrawal in schizo- 
phrenia from the response of the patient to a variety of physiological stimuli 
such as thyroxine and vestibular irritation. Their conclusions were that the 
reduction of responsiveness to a number of physiological agents is not uniform 
and one physiological factor may undergo a greater reduction than others, 
some being unchanged, apparently depending on some property of the individual 
patient. This has contributed to the knowledge of the behaviour of the indi- 
vidual rather than to a classification of schizophrenia, 
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The great difficulty of forming such a classification is in establishing objective 
standards for physiological activity and resting states. In the census recorded 
earlier hyperthyroidism has been diagnosed on clinical grounds without resort 
to laboratory methods. The methods for estimating thyroid function in 
non-mental subjects are several, and all open to much individual variation 
both from patient to patient and operator to operator. They suffice to show 
a fair degree of hyperthyroidism, but only a much greater degree of hypo- 
function, and by themselves are of no more than confirmatory value for variations 
close to the normal. The great objection to most of these methods is that they 
supply indirect information about some but not all of the effects of a gland 
which is itself influenced by other factors, and whose activity is not necessarily 
constant on successive occasions when the experimental conditions have been 
laid down as identical according to the standards set by the operator. Well- 
known laboratory methods are : 

The basal metabolic rate.—For this measurement to be approximately 
accurate it is necessary to ensure the usually accepted conditions about rest, 
relaxation and diet. This demands a high degree of collaboration, and succes- 
sive measurements in difficult subjects have shown that the results cannot be 
relied upon in mental patients. 

Blood iodine.—The determination of the protein-bound alcohol-insoluble 
iodine in the blood furnishes information about thyroid activity at a particular 
time, the blood iodine being increased in hyperthyroidism. Estimation of 
total or alcohol-soluble iodine is unreliable, being affected by the iodine in 
food, excreta and sweat, and the premenstrual rise (Green, 1941). A com- 
prehensive study of iodine metabolism and its problems has been made by 
Elmer (1938). The delicate biochemical technique involved renders this 
estimation difficult and specialized. It cannot be easily employed at present 
for establishing differential diagnoses in mental patients. 

Blood cholesterol.—It is related to the basal metabolic rate, and according 
to Hurxthal (1934) et al. is significantly raised in myxoedema. It bears approxi- 
mately an inverse relationship to the blood iodine. Hypercholesterolaemia is 
not always found in myxoedema nor is it exclusively confined to thyroid hypo- 
function. 

Skin captllaries—Their architecture has been studied by Redisch (1924), 
Jaensch and Wittneben (1927), who have demonstrated that the capillary 
formation is radically different in Graves’s disease and myxoedema. 
Their work shows that capillary structure, like the skin and other tissues, is 
special in these two opposite extremes of thyroid functioning. The difficulty 
of establishing an adequate classification for slight deviations of the normal, 
and of attributing capillary changes only to the action of the thyroid when 
perhaps these changes are but one part of a general structural type, of which 
the thyroid is itself a controlled and not a controlling member, is immediately 
apparent. Hoepfner (1928) surmounts the disadvantages sufficiently to claim 
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that hypothyroid mental defects can be accurately diagnosed from other forms 
of idiocy on capillary formation alone. | 

As an index to the architecture of a system intimately related to cellular 
formation and cell metabolism on which the integrity of the body depends, 
the study of the capillary picture may provide a valuable basis for the classifi- 
cation of types of schizophrenia, especially those in whom somatic symptoms 
are prominent. It is interesting to note, especially with reference to thyroid 
feeding in schizophrenia, that Jaensch and Wittneben (1927) have demonstrated 
a characteristic capillary picture in sub-thyroid types of mental deficiency 


which may be altered by feeding with thyroid extract, and that in certain 


cases this change can be correlated with mental and intellectual improvement. 

Impedance angle.—The electrical properties of the body in relation to 
thyroid function were studied by Brazier (1933), who showed that after estab- 
lishing a normal value by investigating many normal subjects, the impedance 
angle was raised above this normal in hyperthyroidism and diminished in 
hypothyroidism. The value of this measurement has been questioned on 
theoretical grounds. Horton and Van Ravenswaay (1935) and Robertson 
and Wilson (1934) deny that it has any diagnostic significance. Never- 
theless, Brazier has shown that in normal subjects the impedance angle does 
not change appreciably over a period of months, perhaps longer, but that in 
certain schizophrenics the impedance angle value is variable, showing readings 
that fluctuate to some extent with the clinical state. Furthermore, she showed 
that in normal subjects the impedance angle value could not be raised except 
by administration of thyroid extract. Sargant, Fraser and Brazier (1938) 
have treated a number of patients whose mental condition exhibited periodic 
fluctuations with thyroid extract and endeavoured to control the dosage by 
correlating the mental changes and physiological effects with impedance angle 
measurements. : 

The description of their case material is not such that a clear picture of 
the significant psychological features of the cases relative to their response to 
thyroid or their impedance angle values can be recognized. Like other 
workers, they found that the response of individual cases to thyroid extract 
was not uniform, and that it did not correspond to the behaviour of normal 
subjects. As the impedance angle is a property of the intimate relationship 
between body cells,:its variability in schizophrenia when compared to normal 
suggests that in some cases or types of schizophrenia there’is an unstable or 
abnormal state of cellular integration. 

It will be seen, therefore, that there is some evidence for the existence of 
types of schizophrenia in which manifestations of normal thyroid activity are 
inconstant, and whose response to thyroid medication is irregular, and perhaps 
in which the form and relationship of the physical units, which make up the 
body, are abnormal. It is necessary to consider the outstanding work of 
Gjessing in this connection. 
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CATATONIA WITH PERIODIC DISTURBANCES OF SOMATIC FUNCTION. 


This is a small group believed by Gjessing (1933) to comprise not more 
than 2 or 3 per cent. of schizophrenics. These patients show phases of excite- 
ment or stupor of fairly acute onset alternating with phases of normality. 
Attacks occur at intervals of several months or less. The phases of excitement 
or stupor are associated with a variety of abnormal mental symptoms with 
schizophrenic features. Gjessing (1938, 1939), after investigating the bio- 
chemistry of more than 30 of such male patients, found that in periodic cata- 
tonia there are alternative phases of retention and over-excretion of nitrogen. 
In some patients when the nitrogen retention has reached a certain maximum 
level, stupor or excitement sets in and continues until the nitrogen store is 
depleted. Retention and storage then recommences. The impedance angle 
showed a resemblance to the hypothyroid state in the reactive phase. Gjessing 
distinguishes two groups in which the so-called reaction syndrome sets in at 
the negative or the positive end of the nitrogen balance respectively. His 
investigations were exceptionally complete, and entailed much specialized work 
to eliminate sources of error in the estimation of the nitrogen balance. As a 
preliminary to every investigation all ascertainable foci of sepsis were cleared 
up. Gjessing investigated the possibility of depleting the nitrogen store or of 
preventing nitrogen accumulation by administration of adequate doses of 
thyroxine and thyroid extract. He found that by applying this measure at 
the right moment in the phase of nitrogen retention, attacks would be aborted 
and the patients kept well. In most cases it was necessary for the patient to 
continue to take a maintenance dose of thyroid extract indefinitely. In some 
cases this appeared to be unnecessary, for it seemed as if the patient’s own 
thyroid had been influenced in the direction of increased activity. Gyjessing’s 
work, therefore, shows that haphazard administration of sufficient quantities 
of thyroid extract to schizophrenics may produce occasional therapeutic 
successes, if by chance his type of periodic catatonia is represented in the 
series treated. The mechanism responsible for the nitrogen disbalance cannot 
be stated. Gjessing himself imagined that some product of protein metabolism 
acting irritatively on the vegetative and myostatic centres in the diencephalon 
might be a factor. Probably the cause does not lie in the thyroid, but thyroid 
malfunction resulting from a faulty control of thyroid activity may be one link 
in a vicious chain. It seems probable that a severe degree of hyperthyroidism 
or Graves’s disease could not co-exist with this type of periodic catatonia. 
Gjessing stresses that there is no method of discovering nitrogen retention 
except by daily nitrogen determination. The psychiatric picture of his cases 
seems to be largely coloured by the periodic nature of the illness, and as pointed 
out by Watterson (1939) after visiting Gjessing’s clinic, the psychological 
features of the cases are not very clear, but they vary and generally are devoid 
of special symptomatology. Perhaps the greatest importance of Gyessing’s 
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work is to link the phases of one form of periodic insanity with aberrations of 
biological activity. 

The cases of catatonia associated with hyperthyroidism referred to in the 
survey of the Bristol patients have significant mental features common to all. 
They do not necessarily coincide with any of Gjessing’s cases, and in contrast 
to those he has investigated, all of which were males, although this does not 
necessarily exclude the other sex, they are female. They will now be described 
in sufficient detail to bring out the essential facts of each case. For the sake 
of brevity anything but relevant events in the case histories will be omitted. 


CASES. 


CasE 1.—Lily V. H—, aged 23, single, occupation typist, admitted 7.ii.40- 
Early history : Family history normal ; good education and intelligence ; believed 
to have had sleepy sickness at 8 years ; was treated athome. There were no residual 
symptoms and the patient was unaware that there might be until the present 
illness commenced. 

I.viii.39: Noticed some difficulty in using the left hand normally at the type- 
writer. At the same time she became moody, slept badly, was depressed, spoke 
little and expressed doubts as to whether she could or would marry her fiancé. 

1.1.40: Was noticed to have a small goitre. During January she attended a 
psychological out-patients’ clinic not connected with the mental hospital. She is 
reported to have become progressively more depressed and more disjointed in her 
conversation during this month. 

4.1.40: There was some acute episode. She became very restless, wandered 
from the house, saying she was in a daze and that her sex had been changed. She 
shouted out and could not be managed by her parents. 

7-11.40: Entered hospital as a voluntary patient. On admission her condition 
was as follows: She said that she felt she was in a haze, that her mind was 
“ full of imaginations of sex.” She thought and dreamed that she was “ both a 
man and a woman.” Sometimes she thought she was her “ own brother,” at 
other times she ‘‘ might be her father.” She felt that she had been “ changed ” 
and that “ people had altered ” her by looking at her, and that she “ could alter 
people by her thoughts.” Her eyes seemed “ strange ’’; through them everything 
looked different from what she used to see. Sometimes voices spoke to her accusing 
her of having sexual intercourse with her father. These voices were experienced 
at first on the left side, and subsequently on either or both sides. i 

She was unreal and was afraid of the world around her because she did not 
know “ if she belonged to it.” Sometimes she felt that her arm was being “ cured ”’ ; 
“ red hot needles shot down to the wrist ” leaving the hand “ uncured.” She lay in 
bed in a semi-stuporose condition, only conversing when spoken to. She showed 
slight rigidity of the left hand and left leg with a Parkinsonian tremor of the left 
hand. There was no ascertainable disorder of sensation, no ataxy, no loss of 
position or joint sense, no apraxia, no aphasia and no agnosia; apart from the 
particular personal dysgnosia described, there were no other abnormalities of 
the central nervous system. All movements were executed rather stiffly and 
the general expression and posture were of catatonic stupor although there was 
no true catalepsy. There was a small goitre with exophthalmos and clinical 
hyperthyroidism. She became more stuporose and silent until 14.11.40, when, 
following a lumbar puncture which yielded a normal fluid with 1'2 cells per c.c. 
not under pressure, she appeared brighter, alert and relatively free from psychotic 
symptoms. She said the “ voices ” had lessened and that her “ body felt more 
her own.” 21.11.40: Her condition was much the same as on admission. 
She complained that her eyes were not her own and that her whole body felt 


eee F see 


1942. | BY R. E. HEMPHILL, M.D. | 13 


unreal, and that parts of it looked different so that she was not sure which was her 
right hand, which was her left leg, or arm. As before, voices came on the left or the 
right side. | 

During the next month she was silent and more stuporose but would make 
unprovoked attacks on members of the staff, giving no reason for so doing, and, 
lapsing into silence immediately afterwards. Her conversation was fragmentary, 
and related chiefly to disturbances in the parts of her body similar to what has been 
described. 

Ig.1v.40: She was discharged at her own request and at the request of her 
relatives. It has not been possible to establish contact with her since. 

Summary of Case 1.—In this case a schizophrenic reaction developed without 
exciting cause in a young woman who had a slight residual defect from encephalitis 
lethargica contracted 14 years previously. Three months later an exophthalmic 
goitre developed, to be followed by an acute schizophrenic reaction with periods of 
excitement and catatonic stupor. Special symptoms noted were the inability to 
distinguish between parts and sides of the body, a marked degree of depersonaliza- 
tion with loss of identity, the idea that she might be someone else, the feeling that 
voices and hallucinatory experiences operated independently on various parts of 
the body, and an abnormal conception of visual percepts and of the sensory function 
of the eyes. These special psychotic symptoms did not endure, the picture two 
months later being a silent, catatonic stupor, interrupted by impulsive acts. 


CASE 2.—Monica G. C—., aged 23, single, shop assistant, admitted 25.ix.4o0 
Early history: No family history ; normal education and upbringing ; a sociable, 
rather highly strung girl. i 

4-vl.39: Operation for acute appendix. Shortly after leaving hospital she 
became depressed, unsociable, and broke off her engagement. She attended the 
psychiatric out-patients’ clinic in January, 1940. She then complained that she 
felt “ wicked ” ; that a voice whispered this in her ear. She thought that she could 
not work because people talked about her, but said she would be all right if the 
voices left her alone. Her feeling of guilt related to sexual episodes three months 
previously. There had beenamenorrhoeasince. Her manner suggested early schizo- 
phrenia ; advice for treatment was neglected. She returned home, did not report 
again at clinic, apparently made a spontaneous recovery. She went back to work 
in March and April. 

6.v.40: She developed acutely an exophthalmic goitre, but she continued to 
work apparently free from mental symptoms until 24.vii.40, when she was admitted 
to a general hospital. 

17.viii.4o: Thyroidectomy was performed. After operation she became 
restless, rather excitable and talked in a disjointed fashion. No precise psychiatric 
information about the onset of this phase is available. 

5-1x.40: She was admitted to the Bristol Mental Hospital as a certified patient. 

On admission her condition was as follows: She stated that she felt changed ; 
both sides of her body felt “ different,” one leg being * shorter ” than the other. 
She said, “ I do not know who I am; I feel different.” '*“ Voices tell me I am a 
German, so I must be in Germany.” “I am unhappy; no, I am not unhappy.” 
“ I want to go home on my two feet to prove that I have feet.” ‘‘ My feet are here 
and I can see them.” “ One feels shorter than the other.” She could not say 
which was her right or left hand, did not know which she should offer when she 
normally shook hands. She would look at her hands and say that they could not 
be hers, or that they could not be right or left hands because they * looked the same,”’ 
although they “ felt different.” She would turn her hands so that both her thumbs 
pointed to the same side and try to determine to which side they belonged by the 
direction in which the thumb was pointing. She could converse fairly sensibly 
about events of the previous winter, and when reminded that she had seen the writer 
at the clinic, she described accurately what she had worn and said, “ Thank God 
you recognize me ; now I know that I used to be real; that you can believe me and 
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prove that it is true when I say that my body and limbs are not the same. You 
know I used to be different.” Between examinations she was semi-stuporose, would 
lie in bed in a stiff posture, and at times showed a degree of flexibilitas cerea. 

She was rather fat, her hair was thin and coarse. The skin was not moist, the 
pulse rate was constantly raised and there was a marked degree of exophthalmos. 
The impedance angle reading indicated a pathological degree of hyperthyroidism. 
The central nervous system was normal, there was no apraxia, aphasia nor agnosia. 

For about six weeks she remained in the same condition. She would converse 
only when spoken to, and, as at first, appeared to have lost the idea of her identity 
and was still puzzled to know the right or the left hand. This form of dysgnosia 
appeared to be quite genuine; she always seemed to be trying to orientate the 
parts of her body and herself relative to her limbs. Sometimes it almost seemed 
as if she saw a mirror image of her hands and that on this account she could not 
tell her right from her left, although she had no difficulty in indicating correctly 
the parts and relative sides of the examiner’s arms and hands. She was extremely 
grateful for any reassurance by people who had known her before her illness that 
she had existed in the form she used to remember, and she would discuss readily 
dresses she had worn on particular occasions, and even the way her hair was done 
and her slim figure. She then became uncommunicative, dull and stuporose, the 
stupor being interrupted by unexplained outbursts of violence or aimlessly restless 
behaviour. 

5.1.41 until 13.11.41, when she was discharged by order of the Petitioner, she 
looked after herself, helped in the sewing ward, and gave no further trouble. She 
no longer expressed the earlier psychotic ideas, but showed much retardation and 
no initiative. She said that voices whispered to her sometimes, but she did not 
know what they said. She was able to tell the parts of her body correctly, but 
expressed her views about right or left with no confidence, prefacing her remarks 
with, ‘‘ I suppose it is my right hand or my left,” as the case may be. She had no 
idea of time and showed no desires nor ambitions for the future. The picture was 
one of mild confusion with considerable inhibition. This picture has not changed 
substantially in the last six weeks. 

Summary of Case 2.—In this case, a girl of 23, a schizophrenic reaction 
followed an abdominal operation. There was a complete remission. Four months 
later an exophthalmic goitre developed acutely. 

Thyroidectomy three months later was followed by an acute schizophrenic 
psychosis in which the prominent features were a gross disturbance of body sense 
and of the inability to identify parts of the body by sight, a high degree of deper- 
sonalization with auditory halłucinations relating to the identity of the subject. 
There were phases of catatonic stupor and wild impulsive outbursts. Three months 
after admission a state of chronic retardation with mild confusion, inhibition of 
initiative, and loss of the early psychotic ideas developed. The physical 
appearance on admission was that of partial myxoedema and exophthalmos with 
hyperthyroidism. 


CASE 3.—Eva Rose B—, aged 32, single, shop assistant, admitted 12.ii. 41. 
Early history : No family history of insanity ; well educated, intelligent girl. 

Autumn, 1939, developed exophthalmic goitre; was able to work until summer, 
1940. She then “ rested ” for three months; there was no suspicion of mental 
abnormality up to this time. She returned to work from August to October when 
her mental state first showed signs of change. She became irritable, quarrelled 
with her family, broke off her engagement, said that she had been “ tricked,” and 
one evening in November stopped a passing car, telling the occupants that she was 
being followed. At times she was violent, and would dash out of the house, 
knocking down members of the family who tried to stop her. She was treated for 
seven weeks in a private nursing home. She recovered to some extent and returned 
home for two weeks, but she became unmanageable once more. Her relatives 
could furnish no reliable information about the precise form of the psychotic 
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symptoms, except that “ at times she would seem very quiet and suddenly become 
violent.”’ 

12.11.41: Admitted to the Bristol Mental Hospital as a voluntary patient. 
On admission she was in a state of partial stupor, lay quietly in bed, and would 
not speak unless addressed. She said that people talked about her and that she 
could hear her own thoughts, and so thought that she was a film star. Other 
people discussed this and their talk annoyed her so that she made violent attacks 
upon them. She heard “ thoughts like voices *’ which were unreal. She herself 
felt ‘‘ unreal ;” she could not decide which was her right hand or which was 
her left hand. Various parts of her body did not feel the same. Her body 
seemed to be changed ;“ it was full of blood.” Her arms felt like ‘‘ someone else's.” 
When she looked at people they looked back through her eyes so that their 
appearance changed constantly. Her eyes had altered as her ‘‘ eyelids were 
distended by the war.” She spoke in a slow drawling voice; she refused food. 
She had an enlarged thyroid and clinical signs of exophthalmic goitre. There was 
no aphasia, apraxia nor agnosia, and the only abnormal findings in the central nervous 
system were a doubtful extensor plantar response on the right side and rather brisk 
knee jerks. The temperature was slightly raised. Two days after admission she 
became stuporose, would not speak and would not eat. | 

Lumbar puncture yielded a normal fluid not under pressure. During the next 
week she became much clearer, would converse spontaneously and eat, wash and 
clothe herself. 

One month after admission, at the time of writing, she was still much retarded, 
maintained a statue-like attitude, and, while the ideas characteristic of the acute stage 
of her illness were no longer apparent, she felt that her identity was mistaken and 
that people thought that she was “ some other patient.” ‘She recollected that her 
body and limbs had felt unreal, and that she had had some difficulty in realizing 
who and where she was. She sometimes heard voices whispering about her, and her 
eyes felt ‘‘ distended and very strange.” 

In contrast to the two preceding cases, the phase following the acute symptoms 
appears to be associated with less confusion, and the tendency to turn towards 
normal life rather than to regress towards dementia is at present noticeable. 

Summary of Case 3.—In this patient, a girl of 32, without previous illness, 
exophthalmic goitre appeared about twelve months before the development of a 
schizophrenic psychosis. The psychosis took the form of phases of catatonic 
stupor with occasional violent and restless outbursts. 

At what appeared to be the peak of the illness just before passing into inaccessible 
stupor the prominent symptoms were depersonalization, with a feeling of unreality 
and the inability to distinguish clearly between the two sides of the body. Visual 
impulses were distorted and the eyes became, to some extent, part of the outer 
world, in that external people looked through them at the patient. 


CasE 4.—Fanny Y—, aged 41, married, admitted 27.x1.39. Early history: 
Her mother, brother and uncle had been treated in mental hospitals. The father 
was an alcoholic. She had had rather a poor upbringing with an unhappy life. 
She was of suspicious, asocial and hard-working nature. She had one son. In 1935 
thyroidectomy for thyrotoxicosis of rather acute onset was performed. Since the 
operation the menses had been irregular. The operation was successful ; following 
it she was free from thyrotoxic symptoms and gained weight. 

October, 1939: She began to sleep badly, was restless, and thought she heard 
the voices of her neighbours slandering her. She would see the devil looking out of 
her husband's eyes, and his (her husband’s) face would appear “like the devil’s”’ if 
she stared at him. When her doctor examined her “ his face swelled up and took 
the form of the devil.” Through the five openings of a boil on her face she could 
see the heads of five Members of Parliament. When she touched the boil the faces 
disappeared. A healing cruciform burn on her finger appeared as “ Christ on the 
Cross ” in her flesh as she looked at it. 

29.xi.40: She was admitted to hospital after these symptoms had been present 
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for a few weeks. They had apparently become more intense just before the date of 
admission, and the appearance of individuals ‘“‘ through ” her eyes was constantly 
“ changing.” 

On admission she was very depressed, but showed good insight. She substan- 
tiated the above history, and said that these phenomena made her very frightened 
so that she felt inclined to take her life. Voices whispered threats to her which she 
tried not to hear. 

Physically she was a thin woman with a very dry skin and hair, the nails and hair 
were brittle, there was no exophthalmos and no palpable thyroid behind the 
thyroidectomy scar. The impedance angle measurement indicated hypothy- 
roidism—a finding that agreed with the appearance of the skin and hair. Other 
symptoms of thyroid disturbance were not apparent, although the loss of weight 
following the post-operative gain may have been significant. There were no 
notable abnormalities in the central nervous or other systems. 

The menses were scanty and irregular. 

A fortnight after admission she was much more cheerful and stated that the 
hallucinatory experiences had completely disappeared. 

3.111.40: She was discharged free from symptoms. 

After discharge she remained well for three months, when she again became 
depressed. Voices whispered to her saying that her husband was “ on fire ” and 
that she ought to be killed. A voice told her to kill herself and to persuade her 
husband to kill her son. 

6.v1.40: She was readmitted to the Bristol Mental Hospital as a certified 
patient. On this occasion, as before, she showed good insight. She was frightened 
at her mental state. She thought she was going to die, and that she would commit 
‘““ some wickedness.”’ | 

As before she experienced peculiar visual phenomena. People looked 
“ different ” if she stared hard at them, and when she looked in the mirror she saw 
“ the face of God like a big man ” looking at her, and sometimes she saw the devil. 
She said that recently anything she looked at “ seemed different and changed ”’ 
because of some property of her eyes. She had once more seen important people, 
whose picture she knew from newspapers, looking at her through a skin wound. 
These symptoms had developed fairly rapidly during the three weeks before admis- 
sion to hospital. She was very quiet and asocial. As before, she was highly 
co-operative, showing good insight, asserting that she felt safe in hospital. 

Her condition showed little change for about twelve weeks, when, following a 
course of electrically-induced convulsions, she became brighter and interested in her 
surroundings ; she stated that the characteristic hallucinations and delusions had 
disappeared. During the next three months her mental state seemed unstable. 
At times she seemed depressed and would be seen weeping to herself, but there 
was no recurrence of hallucinations. Three months later she was discharged from 
hospital free from symptoms. She is still in normal mental health. 

Summary of Case 4.—This case has been described because of the unusual nature 
of the somatic hallucinations and their association with a disorder of the thyroid. 
The patient was a married woman of 41 whose thyroid had been removed six years 
previously. An acute schizophrenic psychosis set in, lasting for about four months. 
A psychosis recurred after a remission of about five months. Its form was similar 
to the first, and its duration approximately six months. Remission seems to have 
been complete after each attack. There was no true catatonia; the patient's 
insight was very well preserved. The interesting symptoms were the inability of 
the patient to preserve the unity and the integrity of the body surface relative to 
the external world, and the intrusion of elements from that external world through 
wounds or openings in the skin surface. In addition, there was a great distortion 
and projection of visual experiences, and as in the early cases reported, the opening 
of the eye seemed to serve as an interruption in the boundaries of the individual 
surface through which the outer world might pass. The relationship of this case 
to the preceding cases will be discussed later. 


a —— ee ee oe! oh I acy: 


1942. | BY R. E. HEMPHILL, M.D. 17 


CASE 5.—Emest R—, aged 19, male, single, admitted to the Bristol Mental 
Hospital 12.viii.39. Early history: No family history of insanity; normal 
education and upbringing. 

March, 1939: Became irritable and moody, kept to himself, and when questioned 
said that he was walking “ round in circles.” He had an idea that his mother 
was in a plot against him, and would laugh and chatter to himself if he thought 
he was unobserved. He continued to work until August 7, 1939, when he refused 
to speak and would only stand and stare into space. 

12.viii. 39 : He entered hospital as a voluntary patient. On admission he was 
semi-stuporose. He could scarcely speak, and expressed the belief that people 
were whispering about him and that they had affected his head and eyes. He would 
give no further account of himself, and during the next week he passed into a state 
of rigid catatonia with flexibilitas cerea. He had, from admission, an enlarged 
thyroid with some exophthalmos, and an elevated pulse rate. Being unfit to 
remain in the voluntary class he left hospital three weeks from the date of admission. 


COMMENT. 


The last case is reported as being the only male in the series reviewed 
showing clinical hyperthyroidism. The hyperthyroidism was associated with 
a catatonic schizophrenic illness, and it apparently was not obvious until after 
the catatonic symptoms made their appearance. The examination and history 
of this case is too incomplete to permit further discussion. 

The four female cases have the following common symptomatology : After . 
an initial period in which the usual signs of early schizophrenia appeared, 
special symptoms developed acutely. Visual hallucinations of similar form 
appeared in each case, and in all hallucinations referring to a change in the form 
or representation in the body. The invariable complaint was that the body 
as a whole and parts of it relative to one another both looked and felt subjec- 
tively different from normal. There were no executive or other disabilities 
to suggest that any special brain lesion was responsible. In the more severe 
cases a catatonic phase developed, and when prolonged in two cases terminated 
in dementia. One case is recovering ; Case 4 has had two complete and mild 
cycles. 


A HYPERTHYROTIC FORM OF SCHIZOPHRENIA. 


It will be apparent that the course and psychic symptoms of three of the 
four cases described are very similar and that the fourth has many points in 
common with the other three. As these were the only schizophrenic cases in 
which hyperthyroidism existed, the question must be asked, do these cases 
belong to a clinical subtype of schizophrenia in which the thyroid abnormality 
bears a causal relationship to the psychosis, or are the psychic and physical 
components of the picture coincidentally associated ? If the thyroid disorder 
is related to the psychic reaction, great issues are involved, for the aetiology 
of the thyrotoxicosis and the psychosis may be the same, both having a common 
origin ; and if so, an approach to the nature of one form of schizophrenia 
may be possible. These questions cannot be answered with certainty, involving, 
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as they do, problems of schizophrenia and of the causation of thyrotoxicosis, 
but some relevant evidence can be produced and discussed. 

Schizophrenia is a psychological conception and although, psychologically, 
schizophrenic disorders are related, it must not be expected that schizophrenic 
reactions are linked with the same clinical conditions. The tendency to regard 
schizophrenia as a disease per se is largely responsible for the contradictory 
results of therapy and experiment. In classifying cases for this paper, schizo- 
phrenic illnesses of early life of various forms, paraphrenia and paranoia, 
illnesses in which the morbid psychological processes may be theoretically 
allied to the other schizophrenias, but in which the course and general form 
are not the same, have been distinguished. 

The present census and the figures of others agree that early schizophrenia 
and thyrotoxicosis are rarely found together—so rarely that their association 
might well be a chance one. On the other hand, thyrotoxicosis is relatively 
common in the third and fourth decade, yet its accompanying mental disorders 
are most frequently toxic delirium and manic-depressive insanity. Mere 
chance could hardly explain the aversion of thyrotoxicosis from general schizo- 
phrenic reactions, in spite of their similar age distribution, and its predilection 
in this series for schizophrenia of a special form only. 

The psychic symptoms common to all the cases reported were a disturbance 
of the conception of various parts or even sides of the body and a variety of 
visuo-psychic aberrations, and in the three youngest, catatonic reactions. 
In two cases it was noted that even by sight the right hand could not be dis- 
tinguished from the left, and that parts of the body felt different, both from 
one another and from what they used to be. 

Disturbances of the body image and gnostic failure for right and left are 
not common mental symptoms and are usually related to organic brain lesions. 
The writer has rarely seen symptoms of this kind in non-organic cases of his 
experience, and has not encountered the special catatonic symptom-complex 
apart from the cases here described. Experienced members of the staff and 
colleagues are in agreement ; case sheets of several thousand patients fail to 
record it. 

Visual hallucinations are comparatively uncommon in schizophrenia and 
are more characteristic of toxic states. It can be claimed therefore with some 
certainty that three of the four female cases fall into one rare symptomatic 
group, with the same incidence in the 4,070 cases studied in this paper as the 
accompanying hyperthyroidism found in early schizophrenia. 

The fourth case, presenting some of the significant psychic features, can 
be regarded as a slightly atypical example of the same group. There therefore 
appears to be a form of schizophrenia specifically related to hyperthyroidism 
of which the features have been described above, rarely seen, but in itself a 
clinical entity. In the writer’s knowledge such a syndrome has not been 
recorded hitherto in the literature. 
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Having established the existence of this symptom-complex, it is necessary 
to consider in what way it may arise, and whether the psychic picture is a 
reaction to hyperthyroidism acting in a susceptible constitution, or is with the 
thyroid malfunction the expression of a deeper process. The problem may 
be clarified by considering the psychopathology of this hyperthyrotic schizo- 
phrenic reaction. 


The Psychopathology of Hvperthvrotic Catatonia. 


The psychotic course of Cases I, 2 and 3 is much as follows : 

First there is a stage of early undifferentiated schizophrenic symptoms in 
which the affective relationship between the individual and the social environ- 
ment is undergoing change; ideas of reference and auditory hallucinations 
appear. After a period of some weeks an acute episode takes place in which 
the patient shows extensive motor activity, to be followed by degrees of cata- 
tonic stupor. Before the stupor deepens the specific symptoms appear. There 
are then fluctuations between stupor and excitement followed by confusion 
with a degree of dementia and loss of the specific symptoms. This course is 
also true for Case 2, except that the first psychotic phase underwent remission 
and the acute episode followed shortly after thyroidectomy. The final stage 
of Case 3 seems to be in the direction of recovery ; of the other two cases 
towards dementia. Case 4 can be regarded as a milder form of the other 
three, showing a pre-psychotic phase, a phase of special symptoms with visual 
aberrations and then recovery, to be succeeded some months later by a recur- 
rence of an almost identical cycle. In Case 4 the thyroid had been removed 
six years before the first attack, but there is a suspicion that its activity was 
altering prior to the first psychotic illness possibly with the onset of the 
menopause. 

All these special symptoms may be regarded psychologically as the result 
of changes taking place in the barrier between the ego and the outer world. 
If this intermediate barrier which consists of the skin surface and the bodily 
tissues, forming the internal environment, be interrupted, the internal environ- 
ment of the ego, as it were, is interfered with and the relationship of the ego 
to the external environment is altered. 

The integration of the psycho-somatic pattern in normal subjects is such 
that even though a limb is removed or a large portion of the skin surface 
broken, the identity and orientation of the ego are preserved. 

Afferent impulses are actually productive of movement, and are responsible 
for the continual adjustments in the internal environment made necessary by 
changes in the external, or by physiological processes going on within. Motion, 
conscious or unconscious, from whatever level it is directed is the effort of the 
ego to orientate itself relative to the external environment by conditioning 
the activities of its body. 
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Catatonia may be regarded as the effort or lack of effort of the ego to orien- 
tate itself in response to chaotic afferent impulses. The immobility, the stupor, 
and the wild changes of kinesis followed by stupor, indicate attempts at ego 
orientation and the acceptance of their failure. Catatonia occurs in a variety 
of conditions ; it accompanies brain damage, as seen in encephalitis lethargica, 
and can be induced by drugs such as bulbocapnine. It is probable that in 
these types of catatonia the pathological process responsible for the akinesis 
operates centrally. In the cases described in this paper the evidence is that 
the process operat*s through the relationship between individual cell units 
of the body. 

In hyperthyroidism, as shown by the altered electrical properties of the 
body, by the structure and the distribution of the capillaries and by the increased 
oxygen consumption, even in a state of minimal activity, the functioning and 
therefore the relationship between the body cells is altered. 

Thyroid hormone has manifold effects on the animal organism. It is 
concerned in the production of heat, the distribution of salts, colloids and 
fluids, and acts on the circulatory, nervous and endocrine systems. .With 
regard to individual cells, it alters the physical condition of the cell surface 
and the permeability of its membrane. It is thought to act directly on the 
cell surface ; (Means, 1937; Zondek, 1935). For this reason the internal 
environment, even when at rest, undergoes a change in hyperthyrotic states. 

Specific symptoms common to the cases have been described. It must not 
be supposed that these symptoms furnish positive evidence about the state 
of the patient or her body. We are no more entitled to deduce truths about 
what a schizophrenic patient experiences from what she says, than we are to 
discover the religion and creed within wide limits of a preacher from his 
broadcast sermon. Our knowledge of sensory impressions and what they mean 
to others is negligible unless they are linked with familiar and common concepts. 

The value of afferent stimuli may vary with the duration of application ; 
percepts lose in vividness as they grow old. We attach the most importance 
to a pain at its onset, and in many cases disregard it after enduring it for a 
short while. The sole disturbance in the internal environment which makes 
the subject increasingly aware of it is a sudden change of metabolism, as 
occurs during the incubation of malaria and acute fevers; such a state, familiar 
to all, renders the individual ‘‘ different ’’ from what he was previously, and 
if severe, makes him unresponsive to calls of the external world, so occupied 
is he with the internal changes. 

The most striking of the special psychotic symptoms was the repeated 
assertion in every case that the body had been “ changed,” that it did not 
‘feel the same,” and that even parts of it, such as one limb, did not ** feel the 
same ”' as other parts, or as they used to. 

In normal subjects there is little conscious awareness of the body until, 
as described, altered metabolism attracts interest to the internal environment, 
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causing the idea of personal change. It may well be then that in these schizo- 
phrenic cases the unexpected changes of metabolism related to thyrotoxicosis 
produced an awareness not of self, but of change of self. 

The first argumentative quality to appear in the child is that of denying. 
The child learns to deny before it does to assert. Its earliest denials are in the 
ħeld of sameness or difference. The infant refuses a bottle or a toy on the 
ground that they are not its own, or that they are unfamiliar, long before it 
learns to express a preference or to make assertions. | 

When the catatonic says that she is “ changed ” she may be believed, for 
she is denying that she is the same. It is her idea of the nature, origin and 
form of the change that is subject to psychotic interpretation. It is possible, 
though improbable, that the changes in the presentation of the body image 
may be the result of a local disturbance in the brain. Schilder (1934) has 
shown that loss of the awareness of the existence of one half of the body or of 
its members is sometimes seen in large lesions of the left supramarginal and 
angular gyri. Gerstman et al. (1924, 1940) have investigated finger agnosia 
or the inability to recognize individual fingers from one another or even from 
someone else's. This syndrome has not been seen in an isolated form, but may 
occur as part of an aphasia. While it is not impossible to exclude such local 
factors, the absence of aphasia, or of disturbances in the central nervous system 
and the transitory nature of the symptoms, almost certainly rule out local 
cortical disturbance. None of the patients were left-handed, nor were they 
capable of performing mirror writing. 

Lhermitte (1938) discusses cases in which the vaguely appreciated body 
image may be presented more strongly in consciousness. His studies in 
phantom limbs and similar phenomena make him favour a central and not 
peripheral origin, located in the parietal lobes. 

Some authorities believe that hyperthyroidism does not affect all parts of the 
body uniformly, and cases have been reported in which local myxoedema and 
exophthalmic goitre co-existed in the same patient (Haines, 1928; Rolleston, 
1936). Such a circumstance in these schizophrenic cases might decide the 
relative disturbances in the presentation of units of the body. In some schizo- 
phrenics there develops a specific reaction to interruptions in the body surface 
or to intrusion of external objects within the body. The reaction, instances 
of which have been described by Hemphill (1939) and Hemphill and Stengel 
(1940), consists of a psychotic interpretation being drawn from certain forms of 
external stimuli, and the tendency to incorporate external objects within the 
body through a break in its surface. This reaction is noted in some patients 
only, and at some acute phase in the development of the psychosis. What 
determines the susceptible period is not known, but coincidental bodily illnesses 
seemed to be responsible to some extent. If so, such cases react in a parallel 
way to the hyperthyrotic schizophrenics at the period of metabolic change. 

It is noteworthy that Jaensch (1g21), in studying eidetic imagery, maintains 
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that there is a constitutional form known as the Basedow type, in which the 
imagery is most susceptible to modification by external and internal factors. 

The visuo-psychic aberrations may be explained in several ways. Some, 
such as the appearance of changing faces of the devil and the like, may be of 
toxic origin, and akin to the hallucinations of acute toxaemia as seen in mescaline 
poisoning. More probably they are related to the general metabolic distur- 
bance, and show how the ego limitations are insecure at the ocular point of 
entry to the body. 

Disorders of muscles and ophthalmoplegias of various orders have been 
noted in thyrotoxicosis even after thyroidectomy, the change being sometimes 
fairly severe with a lymphocytic infiltration of the orbital muscles (Brain and 
Turnbull, 1938). The visual aberrations may be dependent to some extent 
on such changes in the ocular muscles and apparatus itself. 

From a psycho-pathological point of view, therefore, the catatonic phases, 
the disturbance in the identity and the relationship of parts of the body, the 
visuo-psychic phenomena and especially the sense of altered individuality 
can be related to a general, and not necessarily uniform, disturbance of the 
integration and functioning of the cell units of the body such as may be caused 
by thyroid hyperfunction. This interpretation applies equally whether the 
disturbances in bodily representation are of central or peripheral origin, or 
whether the thyroid hormone exerts a direct influence on cells or indirectly 
through sympathetic channels. 

That such reactions are not met with in normal subjects indicates either 
that the reaction develops only in a specific type of constitution or that the 
type of thyrotoxicosis is itself special. This problem must now be approached. 


The Mental Constitution in Hyperthvrotic Schizophrenia. 


Mental illness made its first appearance in three cases at 23, 23 and 32 
respectively. There is no particle of evidence to suggest that any of these 
three patients had abnormal prepsychotic mental traits. They were known to 
be intelligent, sociable and stable. There was no history of insanity in any 
member of the family. In the eldest, Case 3, the goitre ante-dated the mental 
illness by about a year. In Case I it approximately synchronized with it. 
and in Case 2 it appeared during the first remission. 

It is, perhaps, significant that a mild schizophrenic illness set in after an 
abdominal operation in Case 2, for marked hyperactivity of the thyroid usually 
follows major surgical operations, as shown by an increase in blood iodine 
(MacCullagh and MacCullagh, 1936). There were no prepsychotic symptoms in 
this case before this first operation. 

The trace of encephalitis lethargica unsuspected during 16 years from the 
time of infection cannot reasonably be related to the clinical syndrome in 
Case I. 
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In Case 4, known to be an asocial and rather paranoid individual with an 
extremely bad family history of insanity, no psychosis of any kind developed 
until six years after thyroidectomy performed at 35. 

There is no evidence, then, that in this small group of cases hyperthyroidism 
acting on a special mental constitution produced the psychic symptoms. The 
well-known attempts of Kretschmer (1925, 1934) and others to establish 
constitutional and endocrine types in mental diseases are based on too wide 
generalization to throw light on this question. The hyperthyroid constitution, 
if it exists, seems to be incompatible with what is generally regarded as the 
schizophrenic personality ; schizophrenics tend to show hypo- rather than 
hyper-plastic endocrine anomalies, as evidenced by the absence of non-toxic 
goitre in schizophrenia noted in this paper. 


‘ 


The Patho-physiology of Hvperthyrotic Schizophrenia. 


While there appears to be no doubt that hyperthyroidism can be of pituitary 
or thyroid origin, authoritative opinions are not in harmony about the existence 
of several forms of thyrotoxicosis. The important question whether there is a 
psychogenic form of thyrotoxicosis is beyond the scope of this paper, and it is 
only possible to mention some developments in endocrinology which bear on 
the subject. Marine (1935) considers that some forms of exophthalmic goitre 
are of pituitary origin ; support of this is found in the experimental work of 
Smelser (1937), who produced exophthalmos without thyrotoxicosis in thyroi- 
dectomized guinea-pigs by administration of an extract of the anterior pituitary. 
Spence (1937), although denying the existence of more than one form of Graves's 
disease, held that when acromegaly is a complication, the pituitary function is 
the prime cause of hyperthyroidism. 

Moorhead (1940) describes a case of severe thyrotoxicosis with exophthalmos 
in which there was no palpable thyroid. It was thought to be of primary 
pituitary origin. 

It is believed that an equilibrium is preserved between the anterior pituitary 
and the thyroid through the concentration of thyrotrophic and thyroid hormones 
in the blood. Thyrotrophic hormone increases the secretory activity of the 
thyroid, but thyroid hormone inhibits the thyrotrophic activity of the anterior 
lobe of the pituitary. There is a limit to this inter-relation, for the continued 
administration of thyrotrophic hormone to an animal is eventually followed 
by a falling off of thyroid activity, so that the initial thyrotoxicosis may be 
replaced by hypothyroidism (Means, 1939). The intimate relation between 
the anterior pituitary and other endocrines, such as the gonads, makes possible 
a general endocrine disbalance in which the activity of the anterior pituitary 
is affected with an indirect influence on thyroid function. 

In the special type of catatonia described in this paper the psychic picture 
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and the periodic course of the illness may not depend upon thyroid function 
but upon cyclical disturbances, arising elsewhere and perhaps influencing the 
activity of the anterior lobe of the pituitary. Hyperthyrotic catatonia appears 
to the writer to be one form of a disturbed endocrine and neuro-psychic pattern, 
in which the changes of endocrine equilibrium are rapid, and if severe seem to 
produce psychic damage which is beyond repair. 

Nothing was ascertained to account for the onset of the illnesses. Anxiety, 
mental shock and focal sepsis, often cited as provoking factors in Graves’s 
disease, did not appear ; nor did the war seem to contribute. 

It is possible that some of the symptoms of hyperthyrotic catatonia are 
related to altered brain metabolism, for it has been shown in hypophysec- 
tomized animals that thyrotrophic hormone affects the oxygen consumption 
of cerebral cortex in a different way than certain other bodily tissues (MacLeod 
and Reiss, 1940). In this connection the electro-encephalogram of Case 3 
may be recorded ; it obviously cannot be commented on here. ‘‘ This patient 
showed an abnormally quiet record in which there was no trace of rhythmic 
activity whatever, either with the eyes open or shut. This finding is peculiar 
in that it is not associated with any pathological category. The total absence 
of the alpha rhythm is usually taken to mean full normal activity of the cortex, 
but there can be no question of this in this patient, and the abnormal quiet in 
all areas is hard to interpret, since inactivity of the organic pathological type 
would be associated with a slow delta discharge. It is possible that such 
finding indicates a biological rather than pathological variation.” (Grey 
Walter.) 

There is considerable evidence from the scattered literature to show that in 
some schizophrenics the thyroid function is atypical, as evidenced by the 
irregular response to thyroid hormone and the inconsistent behaviour of the 
electrical impedance of the body. In Case 3, the capillary picture and the 
impedance angle agreed with the clinical symptoms of thyrotoxicosis. 

The electrical resistance of the skin to a direct current has been shown by 
Vigouroux (1888) to be low in exophthalmic goitre. Golla (1921) has confirmed 
this, and has demonstrated that administration of thyroid extract diminishes 
the mean value of the skin resistance. The accompanying curves show the 
daily values of the skin resistance in Case 3 for 30 days, commencing when the 
reactive stupor was passing off, a case of depression with thyrotoxicosis, a 
stationary retarded schizophrenic acutely catatonic 12 months previously, 
and a normal female (not a patient) for the same period. The approximate 
range of the skin resistance for a number of female subjects in a series at present 
under investigation was 2,000-3,500 ohms. It will be noted that Case 3 has 
behaved quite differently from the others, and incontradiction to what Vigouroux 
demonstrated. The significance of the skin resistance cannot be discussed 
here, but these measurements are at least suggestive that the hyperthyroidism 
of hyperthyrotic schizophrenia has some special physiological features. 
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Fic. 3.—Electrical Resistance of the Skin to Direct Current, daily for 30 
Days in Four Subjects. 
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Subjects: a = Normal female, aged 20. B = Chronic schizophrenia, formerly catatonic, 
aged 20. c = Depression with thyrotoxicosis, aged 48. p = Case 3, hyperthyrotie 
Catatonia, aged 32. The first day marks an early period in the emergence from stupor 
as patient was beginning to co-operate. All four patients were measured at the same 
time early each day. The period of 30 days was of the same date for all patients. 
With apparatus employed the approximate fluctuation attributable to local conditions 
and errors in technique is + 400 ohms. 
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The Relationship between Periodic Catatonia as Described by Gjessing and 
Hyvperthyrotic Schizophrenia. 


Gjessing’s group of cases were male, females being deliberately excluded 
because of the complication of the menstrual cycle. The biochemical changes 
he describes can be accounted for by cyclical hypo-activity of the thyroid 
mechanism, ranging between various extremes of sub-thyroidism. These 
periodic changes suggest the automatic functioning of a system no longer under 
control, and out of physiological harmony with related systems. 

In the cases of hyperthyrotic catatonia the illness has a periodic nature, 
but the thyroid disturbance appears to be a fluctuation between extremes of 
hyperthyroidism. If these extremes are great it seems as if irreparable damage 
has been done, and, as two of the three cases show, the end result after the 
phase of stupor is retardation and dementia. Case 3 and Case 4, the two 
eldest, do not seem to have been affected in such an extreme degree, Case 4 
having made two full remissions, and Case 3 at present showing a tendency 
towards recovery. 

It is not impossible that Gjessing’s type of case is met with in females or 
that hyperthyrotic catatonia occurs in males. Investigations in large numbers 
of schizophrenics will alone decide this question. But apart from the great 
preponderance of hyperthyroidism in females, the gonadal factors special to 
the sexes may determine a difference. 

Psychologically the catatonia and disturbances of kinesis seen in both types 
can be regarded as derived from alterations in the internal environment. In 
hypothyroidism the psychic components of these alterations may be less 
striking, while the evidence that hyperthyroidism renders the individual more 
susceptible to external and internal influences would account for the more 
vivid reaction. The colourful and arresting picture in hyperthyrotic catatonia 
may have its drab counterpart in hypothyrotic catatonia. 

Although the cases described were few, they represent only an extreme 
form of an illness in which hyperthyroidism was well marked. It is not 
impossible that hormone analyses coupled with a careful study of symp- 
tomatology in fluctuating cases would demonstrate mild examples of hyper- 
or hypothyrotic catatonia. 

In formulating a hypothesis on the nature of these special schizophrenic 
illnesses, the incompleteness of the data in this paper is lamentably evident. 
Hormone analyses, biochemical and electrical estimations could have dispelled 
much of the obscurity. As it is, such facts as are available are subject to 
personal variations of interpretation. 

There appears, from diverse sources, evidence of groups of schizophrenias 
in which a loosely integrated endocrine and neuro-psychic constitution exists. 
For some cause, neural, psychic, infective, or possible from a vitamin deficiency, 


1942. | BY R. E. HEMPHILL, M.D. 27 


a chain of pathological events is set in motion in this constitution. The nature 
of the ensuing activity depends on the order in which disturbances of endocrine 
balance take place. In the acute phase there may be notable psychic pheno- 
mena, but irreversible changes in nervous tissues may lead to dementia masking 
the psychic consequences of subsequent physiological activity. Through the 
synergism that exists between endocrines, the eventual endocrine picture may 
be quite different from what it was at first. If irreversible changes do not 
take place, the psychosis may have a cyclical form. | 

Catatonia can be attributed to chaotic alterations in the internal environ- 
ment. Forms of shock treatment which sometimes produce a dramatic 
improvement in catatonic schizophrenia, probably as lumbar puncture did in 
Cases 1 and 3, bring about favourable, if temporary, adjustments in the internal 
environment. 

Some may find it tempting to postulate a mid-brain disturbance influencing 
the vegetative system, the nervous control of the thyroid and by local spread 
inducing catatonic phenomena. Histological changes of the same order have 
been demonstrated not very convincingly in the brains of catatonic cases of 
dementia praecox and of bulbocapnine poisoning (Pero, 1932; Buscaino, 
1932 ; Wilson, 1940). 

At present successful elucidation of the problem of periodic schizophrenia 
seems to depend on investigating the functions of the anterior pituitary. Occa- 
sional biochemical estimation of solitary functions is inadequate. Only from 
studying the acute stages of schizophrenic illnesses before irreversible changes 
have occurred and from repeated determinations of everyassayable hormone will 
clarification emerge. It is important that cases should be investigated early. 
The psychosis of acute onset that has run a progressive course towards dementia 
frequently shows a variety of endocrine abnormalities, sometimes not unlike 
those of a hypophysectomized animal. In one chronic patient, not a schizo- 
phrenic, under the writer’s care, no thyrotrophic hormone could be demon- 
strated in the urine. The cause of these physiological abnormalities will not 
be found until their nature and significance can be made clear. This is a task 
for the psychiatrist and the endocrinologist together. 


SUMMARY. 


From an investigation of 4,750 cases of mental disease, the distribution 
of toxic and non-toxic goitre was ascertained. This and relevant factors and 
findings have been discussed. Goitres predominated greatly in female subjects. 

Apart from toxic delirium and the special psychosis mentioned below, 
hyperthyroidism did not appear to be a significant factor in the production 
of mental disease. There is no typical post-operative reaction. Simple or 
non-toxic goitre occurred in no case of early schizophrenia. 

Hyperthyroidism in schizophrenia was very infrequent and was only found 
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to be associated with a particular form of reaction: this has been named 
hyperthyrotic catatonia. 

The clinical features of this disorder are briefly a period of varying schizo- 
phrenic symptoms with auditory hallucinations, an acute episode when visual 
hallucinations appear, with distortion of the body-image, inability to differen- 
tiate clearly parts of the body and other evidences of instability of the 
boundaries of the ego. 

This phase is succeeded by catatonic stupor. In severe cases the end result 
is dementia, in others towards recovery with repetition of the cycle. 

The psychopathology and relationship of this condition to other disorders, 
and especially to the periodic catatonia described by Gjessing, have been 
considered and discussed in some detail. 

There appear to be types of schizophrenia derived from special physical 
and endocrine constitutions. 

Systematic determination of the anterior pituitary hormones may provide 
the key to these schizophrenic illnesses. 


NOTE. 


Since the above paper was written six months ago, it has been possible to 
observe to some extent the progress of Case 1, Case 2 and Case 3: 


Case 1 (L. H—).—Information has been supplied by this patient’s mother that 
about three months after her discharge from hospital she began to improve, being 
less stuporose and more communicative. Three months later she appears to have 
been free from psychotic symptoms and was able to resume her occupation. She 
now works in a Corporation office and is even able to take her turn at fire watching. 
She refuses to attend the Out-patient Clinic. 


Cask 2 (Monica G. C—).—During the three months following discharge she 
became more talkative, quicker on the uptake, and able to look after herself. Three 
months later she was well enough to be able to look for employment. She put on 
weight, and from the description seems to be myxoedematous. This information 
has been supplied by her mother. 


CASE 3 (Eva Rose B-—).—She has left hospital and has attended the Out-patient 
Clinic. There is no trace of the earlier psychotic symptoms at present. The 
thyroid is less prominent, she has gained 2 st. in weight, there are no tremors 
and her pulse rate is within normal limits. She is shortly to resume work. The 
electro-encephalogram, which during the acute stage of her illness was highly 
abnormal, is now “‘ normal in every respect ” (Grey Walter). 


It is necessary, therefore, to revise the conclusions suggested in the preced- 
ing paper that the termination of the illness of Case 1 and Case 2 was towards 
dementia. It seems as if in all the cases reported there has been remission of 
symptoms with a return of almost complete working capacity and a restora- 
tion of affective life. 
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THE PROGNOSTIC FACTORS OF ADOLESCENT PSYCHOSES.* 


By A. BARHAM CARTER, M.A., M.D., B.Ch.Camb., M.R.C.P., D.P.M., 
Psychiatrist, E.M.S. 


INTRODUCTION. 


THE study of prognosis in mental diseases does not easily lend itself to 
exact definitions, nor can its conclusions readily be based upon scientifically 
prepared data. 

These diseases do not seem to react to treatment in such a specific and well- 
defined manner as physical illnesses; too often the result, if favourable, 
appears to have been achieved independently of active treatment. 

In adolescent insanity it is even more a matter of conjecture whether the 
patient will recover or not, and if he recovers, whether he will remain well when 
again subjected to the stresses and strains of the outside world. In this 
thesis an attempt will be made to find and assess any factors apparent in the 
history of the patient and the content of his psychosis on which generalizations 
about prognosis can be based. 

This study will be independent of the results of treatment, since every 
patient received the same type of treatment and therefore this factor is con- 
stant. Treatment comprised hospitalization and observation, treatment of 
symptoms as they arose, adequate nursing and nourishment, and a real attempt 
at interesting the patient in external phenomena by occupation therapy, 
and readjusting him to the world by psychotherapy. 

The so-called specific therapeutic procedures have multiplied exceedingly, 
and suggest failure by their very number. Moreover rational therapy should 
be based on an understanding and assessment of prognostic factors, so that 
its eventual usefulness can be seen by comparison. It is easy to obtain good 
results by picking cases likely to recover, and only by comparing the results 
with similar favourable but untreated cases can anything of value be achieved. 

For this reason a stable prognostic index is desirable, and although adoles- 
cent cases are unlikely to give any cut and dried result owing to their variability, 
they have been chosen for this investigation as their study has previously been 
rather neglected. 


* Awarded the Bronze Medal of the Roval Medico-Psychological Association for 1941, jointly 
with Dr. R. E. Hemphill. 
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HISTORY. 


There are relatively few published reports dealing with prognosis in mental 
diseases, particularly those arising in adolescence. These deal largely with 
schizophrenia and tend to include young adults in their discussion. A survey 
of this literature will be divided into a general investigation arranged histori- 
cally, and particular references where necessary under each section. 

The earliest reference found was Morel (1860), who, in a description of 
dementia praecox in a boy, aged 14, stated that this was a true familial 
inherited disease, appearing at an earlier age and in more severe form in each 
generation. He stated the earlier the psychosis appears the worse the 
prognosis, but did not substantiate this with any clinical results. 

Hecker (1871) described the features of adolescent psychosis, without 
differentiating disease types, as onset at puberty and progress through phases 
of depression, excitement or confusion to mental deterioration. He gave a 
universally bad prognosis. 

Kahlbaum (1874) stated, after giving an accurate clinical description of 
katatonia in adolescents, that some cases recovered, but gave no indication 
why they should have done so. 

Clouston (1891) described these cases as ‘‘ neuroses of development ” and 
estimated a 60 per cent. recovery rate, depending mainly on hereditary ante- 
cedents. 

Kraepelin (1896) seems the earliest to have detined adolescent psychoses, 
and he stressed the importance of symptomatology as the prognostic factor. 
He divided the biogenetic psychoses into two types, manic-depressive insanity 
and dementia praecox, the former recoverable, the latter leading to chronic 
mental deterioration. 

Wernicke (1900), Stransky (1909) and Bleuler (1911) further elaborated 
Kraepelin’s definitions without adding prognostic factors. 

Adolf Meyer (1900) stressed that all cases of schizophrenia were not neces- 
sarily irrecoverable, and first raised the question of previous personality of the 
patient, stating that a lack of adaptability in the prepsychotic period tended 
to a poor prognosis. 

Bond and Abbott (1912) underlined the structural difference in personality 
between the schizophrenic and manic depressive, and concluded that adolescence 
was a vulnerable age. 

Kirby (1913) was the first to point to a further differentiation in sympto- 
matology as a prognostic guide. He showed that a certain group of cases 
(which he included in schizophrenia) tended to recovery. These were charac- 
terized by clouding of consciousness and mental confusion, with a degree of 
katatonia. These symptoms he considered favourable. 

In 191g Menninger published an interesting series of 150 cases of psychosis 
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associated with influenza. These were largely late adolescents, and he con- 
sidered them schizophrenics with a poor outlook. 

He reviewed these in 1926, and found to his surprise most of them recovered. 
He doubted whether they were schizophrenic at all, and postulated that mental 
disease associated with a physical illness was usually recoverable. Many of 
these cases showed confusional symptoms, but Menninger did not remark this 
as being of importance to the prognosis. 

Hoch in 1922 drew attention to the occurrence of acute psychoses occurring 
in adolescence resembling schizophrenia. These “benign psychoses ’’ he 
stated occurred more frequently than was generally believed, and were charac- 
terized by symptoms of exhaustion and toxaemia. Although they were like 
schizophrenia, yet he postulated that the similarity was produced by a mild 
confusional illness occurring in a patient with an eccentric mental make-up. 
He therefore doubted the validity of prepsychotic personality as a prognostic 
factor. 

Strecker and Willey (1924) investigated 186 consecutive cases of schizo- 
phrenia, of which 37 recovered, with a view to establishing prognostic criteria. 
Their findings were that an adequate precipitating situation and a stormy 
onset improved the prognosis, that the symptomatology was an unreliable 
guide because of idiosyncrasies and eccentricities in patients’ early life, and that 
the mental symptoms might be coloured by the environment and degree of 
toxicity. 

An entirely new note was struck in 1931 by Forel, who published a paper 
on prognosis in schizophrenia. He acknowledged the influence of Kretschmer 
and Mauz in considering prognosis in relation to bodily physique and con- 
stitution, and maintained that the biological approach should be the first line 
of attack. 

He also differentiated two groups of cases : 

(1) The schizophrenic catastrophe running an acute deteriorating course 
without remission, occurring in the age group 16 to 25 and forming 15 
per cent. of all schizophrenia. This class contained no pyknosomatic 
physique type. 

(2) The schizophrenic episode characterized by attacks occurring in a 
schizophrenic personality. 

His prognostic points were : 

(1) Favourable—(a) Pyknosomatic physique. 

(b) Late onset of first attack. 
(c) Recurrence without mental deterioration. 
(2) Unfavourable—(a) Mild bland apathetic reaction. 
(b) Presence of delusions of bodily alteration. 
(c) Bad social conditions preventing rehabilitation. 

Strauss in the same year pointed out that psychoses should be considered 

biogenetically as they represented destructive processes occurring either in 
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attacks or as a continuous illness. This progress to deterioration or destruction 
was not to be considered as an externally applied disease but as a result of 
faulty mental reactions, and therefore allied to constitution. His prognostic 
criteria were founded on observations at the Marburg Clinic under the leader- 
ship of Mauz, and agree with those above of Forel, adding that cases ‘““ with 
a stable well-defined attitude to the external world, with a temperamental 
background of warmth, tolerance and sense of adequacy do well.” 

Mayer-Gross (1932), agreeing with the above, considered early onset and 
mild symptomatology of bad prognostic significance. He suggested the 
success of readjustment depended on previous personality and on age in that 
the more experienced person could adapt himself more easily to his residual 
symptoms and environment. 

Sukhareva and Kogan (1933) appear to be the first to discuss prognostic 
factors in adolescent psychoses, and they dealt mainly with schizophrenia. 
They described 72 cases occurring between the ages of 14 and 17, and found 
70 per cent. had more or less complete remissions. On reviewing the cases 
five years later they found that just half of these had had no subsequent attacks. 

These figures were quoted by Gillespie and Lay (1936), who agreed that the 
recovery rate in adolescent psychoses is higher than usually realized. 

Sukhareva and Kogan found as favourable prognostic signs acute onset, 
the presence of confusion and clouding of consciousness, and acute katatonia. 
Excitement and elation offered a better outlook than retardation and depression. 
Pyknosomatic types did well and dysplastic badly. Unfavourable signs were 
poor mental development and undue sensitivity of character. 

The comparatively modern treatment by high-dosage insulin introduced 
by Sakel of Vienna and the cardiazol therapy of von Meduna at Budapest 
have stimulated psychiatric literature considerably. 

Kronfeld and Steinberg (1937) stated that they have found the following 
criteria helpful in judging the outcome and therefore the suitability of each 
case for insulin therapy. Unfavourable signs were a slow onset with slow 
course and few symptoms and an apathetic emotional state on the part of the 
patient, particularly loss of interest in himself and his illness. Favourable 
signs were a productive symptomatology, a changing psychotic picture, the 
occurrence of remissions. The authors stated that acute katatonia was benign, 
but chronic stereotyped katatonia malignant. 

The largest number of cases studied with a view to prognosis was at the 
Marburg Clinic already mentioned and was reported by Mauz in 1930. 

~He worked on many thousand cases and published his general results in 
book form. He postulated that the pyknosomatic type of physique had a 
universally good prognosis in schizophrenia. 

Most of this historical survey has, of necessity, been confined to schizo- 
phrenic illness, and no literature was found that dealt with the general prog- 
nostic factors of a group of adolescent psychotics. 
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OBJECTS OF PRESENT INVESTIGATION. 


The objects and scope of the investigation are: 
(1) To obtain prognostic criteria by comparing their incidence in a 
series of cases of adolescent psychoses. 
(2) To assess the values of these criteria. 
(3) To come to some conclusions with regard to their practical appli- 
cation. | 


Approach. 


The method of approach to this subject was difficult to decide, as many of 
the usual procedures seemed unproductive when applied to the small series 
of cases obtained for investigation. For example, a detailed study of any 
individual factor, such as physique, was extremely valuable in Kretschmer’s 
series of thousands of cases, but might in a small series give an unbalanced 
result. Similarly an analysis of only fully recovered cases in detail in order 
to discover favourable indications would only give a partial view of the situation. 
Eventually the cases were all examined from their historical and clinical stand- 
points, and the resultant material analysed with regard to any factors that 
might influence the outcome. 

The evidence of these in the recovered and non-recovered cases was com- 
pared, and from these results an attempt was made to separate good and bad 
prognostic criteria both separately and in combination. 

The factors were classified under the following peagmes: 

(1) Heredity and familial environment. 

(2) Social and economic environment with precipitating situation. 
(3) Personality and physique. 

(4) Onset, type and content of psychosis. 

Each of these will be dealt with separately, with specific reference to those 
personal case-histories which seem relevant to the discussion. Separate 
references to the literature may be made under each heading for the sake 
of completeness. The results of the investigation will be discussed and a 
summary of the conclusions given. 


Methods of Investigation of Cases. 


The procedure adopted was as follows : 

An inquiry form was sent to the relatives of the patient at the time of 
admission, and this was followed up by the visit of a trained social worker to 
the home. Her objects were : 

(a) To obtain a complete family history. 
(b) To investigate the patient’s previous personality. 
(c) To assess the personality of immediate relatives. 
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(d) To obtain an accurate history of the onset of the disease and 
any precipitating situation. 

(e) To study the social and financial environment to which the 
patient will return. 

In hospital the patient was subjected to routine investigations of the usual 
clinical character. 

The type of physique was determined by measurements and weight along 
the lines laid down by Kretschmer. 

The symptomatology of the psychosis was studied and repeated obser- 
vations made on the physical and mental phenomena of the illness. On dis- 
charge the patient was carefully examined to discover the degree of insight 
and to estimate residual symptomatology. 

At six-monthly intervals the patient was asked to report at the out-patient 
department, and if he did not appear the social worker was sent to discover 
the position. 

Patients were encouraged to look upon the social worker as a friend and 
adviser without becoming too dependent on her, and by this method the only 
cases lost sight of were those who had moved away to other parts of the country. 

No case has been included that was not followed up for at least three years 
after discharge from hospital. 


Material. 


The cases for investigation were selected from 1,358 consecutive admissions 
to Shenley Hospital during the years 1935, 1936 and 1937. Of these, 78 cases 
(5'7 per cent.) were classed as adolescent psychoses with age limits between 
14and18. These represent in this country the average period between puberty 
and young adult life. These 78 cases represent 70 per cent. of all admissions 
between these age limits, the remaining 30 per cent. being made up of ‘‘ doubt- 
ful ” cases or psychoneuroses which recovered. 

These cases come from the north-west part of Middlesex, and represent 
chiefly the artisan and industrial classes. Most of these patients had already 
been earning money before admission, and the percentage of factory hands 
was noticeably high (50 per cent.). The average weekly income of the houses 
from which these cases come is £3 7s., a week, including all sources. 


Classification of Cases. 


The orthodox classification of adolescent psychoses Dawson (1935) has been 
slightly elaborated as follows : 


I. Organic group: 


(a) Acute infective | including the deliria. 
Acute toxic f 


(b) Chronic infective. 
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(c) Degenerative. 
(d) Neoplastic. 
(e) Traumatic. 


2. Confusional insanity. 


3. The biogenetic psychoses. 
(a) Manic-depressive. 
(b) Schizophrenia. 


The organic group needs no further explanation. 

The confusional syndrome has been placed in a separate category owing to 
doubt as to its aetiology. It would appear that white a physical disturbance 
accompanies the mental state there is not yet sufficient evidence to class it, as 
Dawson does, in the organic group. Again, some of these cases appear by 
their symptomatology to be closely allied to the schizophrenic reaction. This 
would tend to place them in the biogenetic group of psychoses—a theory sup- 
ported by Kirby (1913), and Strecker and Willey (1924). 

It was decided to make a symptomatic classification of ‘‘ confusional 
syndrome ” (Devine, 1933), corresponding to the amentia of Meynert (1881) 
and confusional psychosis of Chaslin (1895). 

Manic-depressive insanity represents a syndrome characterized by a pre- 
dominant state of emotion (affect) occurring as a phase or attack with a return 
to normality, but a liability to relapse after an indefinite period. These cases 
include recurrent mania and recurrent melancholia, as these syndromes are 
considered a variation of the manic-depressive cycle. 

Schizophrenia forms the largest group of all and is well known to be the 
commonest psychosis of adolescence. It is divided into numerous sub-groups, 
and its symptomatology will later be elaborated. 

The following table gives the classification of this series : 


Male. Female. Total. Percentage. 
Total cases . j : 34 ; 44 : 78 l 100 
Chronic organic. : 3 : 3 : 6 i 8 
Confusional . ; ; 3 5 ; 8 : I0 
Manic-depressive . ; 5 -© 9 l 17 ; 22 
Schizophrenia i ; 20 ; 27 A 47 A 60 


There were no acute organic cases in this series, which 1s explained by the 
fact that these cases rarely reach mental hospitals, being nursed either in fever 
or general hospitals. The delirium is usually considered as part of the physical 
disease, and its prognosis goes hand in hand with the physical condition. 

Of the six chronic organic cases, four were epileptics, one was suffering 
from chronic encephalitis lethargica and one was a congenital syphilitic. 


38 PROGNOSTIC FACTORS OF ADOLESCENT PSYCHOSES, i Jan., 


RESULTS. 
The results fall into the following groups : 
Group A. Complete recovery . ; ©... 38 per cent. 
Group B. Social recovery i ; ; ; . 8 g 
Group C. Recurrent cases À ; -© 5 T 
Group D. Mental Acleroration=<dementia : . 49 z 


Group A represents patients who have left the hospital for at least three 
years, and are earning their living completely free from symptoms. 

Group B are the patients who have left the hospital but shown incomplete 
recovery, in that they are working only intermittently or not at all. Although 
they have lost the grosser symptoms of their psychosis so that they can live 
free from behaviour disorders, they retain some residual symptoms and have 
little insight into their illness. 

Group C contains the cases that appear to recover but soon relapse, and 
their recovery period represents a lucid interval in the psychotic process. 
These cases are either still in hospital, or have to be readmitted from time to 
time. 

Group D represents those cases showing acute or chronic mental deteriora- 
tion, leading to permanent hospitalization or death. 

The above grouping has been evolved along the lines of practical applica- 
tion and simplicity, since a more scientific and exact classification would have 
resulted in multiplicity and possible confusion. 


Table of Results. 


Male. Female. Total. Percentage. 
Total ; ; ' : 34 44 : 78 . 100 
Group A. II ; 19 30 ; 38 
» B. 4 2 6 : 
w Gy 2 I 3 5 
» D. 17 22 39 49 


Table of Results of Types of Psychosis. 


Number ot 


a. Group A. Group B. Group C. Group D. 
Chronic organic : 6 sa T i 8 6 
Confusional . 8 À 8 ji 
Manic-depressive . I7 i 12 2 3 ; a 
Schizophrenia . : 47 : 10 ; 4 ; a ; 33 


Before the discussion of the prognostic factors in detail the more obvious 
limitations of this thesis must be mentioned. 
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Firstly, the number of cases is relatively small, although the total psychotic 
material from which they have been taken is considerable. 

Secondly, the material represents only the more severe type of case. 
Mapother (1926) pointed out that we only know the prognosis of psychotic 
states of such severity and duration and with such antisocial effects as to 
have led to hospitalization. He expressed the view that ‘‘ a large number of 
adolescents pass through phases in which there are symptoms of minor severity 
bearing a resemblance to schizophrenia, and the schizophrenia seen in mental 
hospitals is mostly a pernicious form of a common variety of maladjustment 
that often terminates favourably.” 

Since that statement was made, the Mental Treatment Act of 1930 has 
allowed for the voluntary class of patient, and perhaps less severe cases 
are seen in hospital that otherwise would have been debarred. The 
present series of cases contains 24 per cent. voluntary patients. 

Thirdly, there has been no mention of birth trauma as a factor in prognosis. 
There is a large American school headed by Rosanoff (1938) who consider this 
to be the chief aetiological factor in psychoses, and therefore presumably of 
prognostic importance. Their views are largely based on histories taken from 
a series of uniovular twins. In these admittedly selected cases, one twin had 
been subjected to probable birth injuries and later developed a psychosis, while 
the other more fortunate one escaped both. 

It was here found impossible to obtain reliable information concerning 
birth injuries, excepting in obvious cases. 

Fourthly, the psychoses have only been studied clinically and no specialized 
biochemical or pathological investigations have been made. 

Fifthly, very little emphasis has been laid on the effects of special treat- 
ment as a factor in prognosis. None of these cases received insulin or con- 
vulsive treatment, which alone of modern specialized treatment appears to 
have improved the prognosis of early mental illness. 

Even the most successful treatment is dependent on certain general 
prognostic rules, and the value of these is in no way lessened by the 
treatment itself. 

Finally, the material is recent, and conclusions from these results must be 
limited and subject to alteration with the passage of time. Three years 
follow-up is very little when dealing with mental illness, and obviously a 
further review will be desirable. 


General Statistics. 


The usual general factors of sex, age, civil state and occupation were 
investigated along the lines suggested by Drayton (1930). Results were as 
follows : 
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Recovered. Non-recovered. 
————_— ee SSS 
Group A. Group B. Group C. Group D. 
Total ; ; ; l 30 ; 6 3 ; 39 
Sex Male : ; II 4 2 I7 
Female . ; i 19 2 I 22 
18 i ; ; 18 4 o ; 5 
Age at |17 : ; 9 I 3 8 
onset f 16 j ; i I . a ; big $ 12 
j 5 f 5 ; 2 i I í sol : 9 
I4 f : i os : a . oe $ 5 


This table is referred to later. 

All the patients were single except one female case of schizophrenia, who 
did not recover. 

No prognostic inference could be drawn from occupations ; most of the 
males were factory workers, and the females were divided equally into factory 
and domestic workers. 


HEREDITY. 


The study of heredity in relation to mental diseases has not always been 
profitable. So many difficulties confront the investigator that accurate 
statistical evidence is difficult to obtain. The evidence is mostly hearsay, 
and is given by people who often show unexpected prejudices and surprising 
variations. In spite of this the family histories of the patients considered here 
have been investigated with a view to determining the presence or absence of 
facts that might throw light on prognosis. 

Hereditary investigations have long occupied the minds and pens of psy- 
chiatrists, but mostly in respect of aetiology. 

These researches open with the classic work of Koller (1894) and Diem 
(1912) working at Zurich on the comparative frequency and relation of heredity 
factors among psychotics and non-psychotics. 

Koller found hereditary tainting with mental and nervous diseases in 
76:8 per cent. of the formef*and 59 per cent. of the latter, taking psychoses 
and abnormal character as the important factors. Diem over ten years 
later in a much larger series found tainting in 77 per cent. of psychotics and 
66:9 per cent. of non-psychotics, but the tainting was more severe and more 
direct in the former. 

Rosanoff and Orr (1911) and Davenport attempted to apply Mendelian 
rules to mental illness, and suggested that ‘‘ neuropathy ” is a unit character 
inherited as a recessive to the dominant ‘‘ normal.”’ 

Rudin, working on schizophrenia in young patients, found that although 
his results suggest a recessive course they do not agree with the expectation 
of a simple Mendelian character. 
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Myerson (1925) is unable to find Mendelian statistical ratios in mental 
diseases. 

These writers all stress the uncertainties and difficulties of heredity 
investigations, and would probably doubt their value in anticipating the out- 
come of any individual psychosis. 

Returning to prognosis Strecker and Willey (1927), in their series of 186 
schizophrenics, were unable to find any differences in heredity between the 
recovered and the deteriorating cases. Their figures on the basis of mental 
disease, alcoholism, epilepsy, delinquency and other degenerating influences 
in the ancestry of the patients show an average of 35 per cent. unsound stock 
in both groups. 

In the contemporary literature on the prognosis of adolescent insanity no 
heredity investigations appear to have been carried out. 

In the present series of cases, the study of this factor has been confined to 
family histories of three generations (grandparents, parents and siblings), 
and mental diseases, alcoholism, mental defect, epilepsy and delinquency 
taken as the essential points investigated in individual cases. 

Besides this a study of eccentricity and unusual character traits in the 
parents has been made ; this has been done first-hand by a personal interview 
with both parents, and a visit to the home by the social worker. Observations 
were compared and a composite picture obtained. 

The way in which heredity will alter the child's environment and upbring- 
ing is obvious. So much is this so that heredity and social environment 
cannot be entirely separated as factors, but must be taken together. Especially 
does this obtain when there are obvious eccentricities in the parents. 

However, in accordance with tradition, the factor of heredity has been 
investigated and the following results obtained : 


Family histories showed : 


Group A. 
Direct psychotic tainting ; i ; : . 8 cases. 
Indirect psychotic tainting. ; ; ; . I case. 
Epilepsy ; ; ; ; l ; ; TE Fos; 
Alcoholism. i ; : ; : . 2 cases. 
Neurosis i ' ; ‘ soog ey 
Parental abnormality. é : i . I case. 
Nothing abnormal . 3 ; f i . 13 Cases. 

Group B. 
Direct tainting 2 cases 
Neurosis ; ; . : . I case. 
Epilepsy ; i ; í ; ; i TE 
Parental abnormality l , TEER T 
Nothing abnormal I ,, 
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Group C. 
Direct tainting ; ; . 2 cases. 
Epilepsy ; ; . 3 l : . I case. 
Nothing abnormal f : f f A : ; ar 
Group D. 
Direct tainting ; f À , : : . II cases. 
Indirect tainting . : ‘ f : o of ss 
Epilepsy i ' ; : : ; . I case. 
Alcoholism . ; i ; , ; . "E: 
Parental abnormality . ; i ; ; . I4 cases. 
Nothing abnormal . : ; ; : ; . I5 » 


Direct psychotic tainting represents a history of psychosis or mental 
delinquency needing mental hospital treatment, occurring in parents or grand- 
parents. Cases of suicide are included. 

Indirect tainting is the above affecting collaterals or siblings. 

Alcoholism only represents the extreme, amounting almost to psychosis. 

Parental abnormality covers eccentricity, behaviour disorders and delin- 
quency in the parents. 

Many family histories show multiple tainting and some of these will be 
described in detail. 

A comparison between Groups A and D was made as these comprise most 
of the cases. 


Nothing abnormal History of psychosis 


in family history. in family history. 
Group A : i : 40% . 27, 
Group D : : ; : 34% i 35% 


These figures are not convincing as to the effect on prognosis of sporadic 
psychoses occurring in the family history, and do not bear out the contention 
that a doubtful family history carries a bad prognosis. 

Much more definite evidence is obtained by taking those cases whose 
family history shows multiple tainting and recurring psychosis. 

This finding points much more to malignancy, and often accompanies the 
story that the family is gradually declining socially, financially and numerically. 

This syndrome was found markedly in 9 cases only, all of whom failed to 
recover. 

No instance was found in the recovering cases, although careful inquiry was 
made. 


Family Histories Showing Multiple Tainting. 


CASE 78.—E. B—-, male, aged 19. Schizophrenia ; attempted suicide. 
Paternal grandfather was habitually alcoholic. 
Paternal uncle died of delirium tremens. 
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Paternal aunt committed suicide. 
Father committed suicide 1930 at second attempt ; indulged in “ drinking ” . 
bouts. 
Mother suffered from hysterical amnesia and aphasia. 
Elder sister has been in a mental hospital for eight years as a deteriorating 
schizophrenic. 
Another sister was admitted to a mental hospital, aged 18, with schizophrenia. 


Alcoholism Pa = Q 
4 


Alcoholism F 


4 


Suicide 
Suicide Hysteria 


¢ ¢ SF i 8 
Schizophrenia Schizophrenia 


The patient, after a slow onset of phantasy, loss of interest and strangeness 
of manner, made a suicidal attempt, lying across a railway track : both legs were 
amputated. 

He is actively hallucinated, and after four years shows no evidence of improve- 
ment. 


Case 60.—William C—, aged 19. Schizophrenia. 
Paternal grandmother attempted suicide. 
Paternal grandfather suffered from periodic alcoholism. 
Paternal uncle died with delirium tremens, and his son is in a mental hospital 
diagnosed as schizophrenia. 
Father suffers from epilepsy. 
Mother has normal family history. 


Aleoholism® = eure: F= Ç 


fe) = g Delirium z of 


Tremens 


Epilepsy @ = 
© Schisophrenia Or y $ 


PATIENT 


It is of interest to see how this family, with increasing evidence of mental 
illness, is dying out. 

The patient was a boy without initiative who slowly passed into a bland schizo- 
phrenic state from which he has not recovered. 


Case 56.—Arthur L—, aged 19. Schizophrenia. 
Paternal uncle alcoholic—died in a mental hospital. 
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Maternal aunt epileptic. 

Father had a ‘‘ nervous breakdown ” at age of 13, and is mentally deficient. 
Mother rather backward; dirty and very slovenly in the house. 

Elder brother epileptic. 


S= 9 


e 
9 Alcoholic 
Insanity 


Epileps y 


Mental 
Deficiency "4 = hb J Backward. 


oe oe Q 
Epilepsy PATIENT 


Patient is continually hallucinated and has had no lucid interval for many 
years. 


Case 51.—Kathleen R—, aged 15. Schizophrenia. 
Maternal grandmother committed suicide. 
‘Paternal uncle—melancholia. Killed himself after escaping from mental 
hospital. 
Mother subject to depressive attacks and threatens suicide. 
Father—litigious paranoiac (not certified), who states his child is normal 
and threatens legal action against the hospital. 


= Q J= @ Suicide 


Melancholia 
Suicide 


og 
Paranoia oe = O TE 


od 


Patient was a hebephrenic type of schizophrenia with loss of emotional reaction, 
apathetic to her surroundings from complete preoccupation with hallucinations. 
She has had no lucid interval and her condition has shown increasing mental 
deterioration over three years. 


PATIENT 
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CaSE 26.—Betty B—, aged 15. Epilepsy with dementia. 
Maternal grandmother was an epileptic and died in a mental hospital. 
Maternal uncle—paranoia. 
Paternal uncle died in a mental hospital with “ epileptic dementia.”’ 
Two cousins suffer from epilepsy—one maternal and one paternal. 
Mother—severe facial tics, and shows severe hysterical reaction. 


d = bd Epilepsy 


Dementia 


hanh = 0 g = se Epilepsy @ - = Q 


Dementia 


y o Q tpilepsy 
ey ¢ 
PATIENT 
Patient shows behaviour disorders and a schizophrenic tendency ; she has few 
fits, but her habits have been deteriorating over four years. She is subject to 
impulsive outbursts, and is hallucinated. 


CasE 23.—Gladys H—, aged 18. Manic-depressive psychosis. 
Maternal grandfather—melancholia with periods of excitement. 
Maternal uncle committed suicide. 

Mother—in mental hospital with agitated melancholia. 
Paternal uncle—"‘ dementia praecox.” 


J= 9 Manie = O 


Depressive 


o. 


hizophrenia 


PATIENT 
Patient has had one attack of mania and three of melancholia in four years. 
The last attack was characterized by a schizophrenic tainting. Prognosis is 
uncertain and probably poor, as disease seems frequently recurrent. 


e 
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CASE 24.—Frederick F—, aged 19. 
Paternal grandmother—melancholia aged 50. 
Father—alcoholic ; bouts of impulsive behaviour, and increasing paranoid 
trend. 
Maternal aunt epileptic. 
Maternal aunt died in mental hospital—melancholia. 


of = b Melancholia d == Q 


4 9 $% g 


Epilep sy Melancholia 
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Patient recurrent case with mania predominating. One depressive attack 
occurred with a suicidal attempt. He is now working intermittently, but expected 
to relapse again. 


PATIENT "Z 


CASE 11.—Mary F—, aged 19. Manic-depressive psychosis. 
Maternal grandfather—delirium tremens. 


Sa 9 Alcoholism @ = Q 
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PATIENT 
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Maternal uncle committed suicide. 
Mother manic-depressive, with recurrent psychotic attacks, but remains 
well in between. 

Patient’s first attack was at the age of 15 and followed and imitated one of her 
mother’s maniacal attacks. Age 17, period of depression and introversion, and 
then, aged 19, she was admitted to hospital in acute mania. Discharged six 
months later, and now three years later is free from symptoms. 


CASE 9.—Margaret B—, aged 18. Manic-depressive psychosis. 
Maternal aunt—melancholia—in mental hospital. 
Father—very unstable, with manic and depressive features in his illness. 
Brother—mentally deficient—in a colony. 
Sister—puerperal melancholia. 


c= 9 : =o 
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Melancholia PATIENT 


Patient had acute onset of mania, followed by depression lasting a month. 
Rapid recovery ; three years after discharge working well and free from symptoms. 


ENVIRONMENT. 


This factor is considered here to be linked with heredity and perhaps should 
not be separated from the family history. There are, however, the two com- 
ponents of environment, the intrafamilial and extrafamilial, and although 
nothing is gained by arguing whether a reaction is directly inherited at birth 
or acquired by imitation, some useful information may accrue from obser- 
vations on environment as a whole. 

This naturally divides itself up into three main considerations : 

(a) Family environment—the link between heredity and environment. 

(b) Social environment—including economic and sociological influences. 

(c) Any gross alteration in environment which occurs before or with the 
onset of mental disease. This may be called the precipitating situation. 

The first of these seems the most important in the moulding of personality. 
All children have to face some problems irrespective of the social conditions 
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of the parents, and they look to their parents for ways and means of solving 
these. 

Shaping of character depends much more on the attitude of the parents than 
is generally believed, and many faulty reactions are produced by imitations 
of people whom the child believes to be infallible. The one exception to this 
is the public-school boy, who from birth comes so little into his parents’ life 
that he generally conforms to a type which is characterized by a lack of indi- 
viduality almost amounting to a hall-mark. 

We can therefore postulate that parental eccentricities may produce faulty 
reactions in children, and perhaps cause them to reproduce these in later life 
and become more liable to psychoses. 

In applying this to prognosis, the question is whether this imitation prevents 
the patient overcoming the difficulties produced by his psychosis, and whether 
it will be easier for him to slip back into psychosis again after recovery. More- 
over, we may postulate that parental eccentricity will in itself produce more 
difficulties for the child to face than those experienced by the children of 
healthy parents. 

Literature dealing with this problem, although prolific in fiction, is somewhat 
scanty in psychiatry. Kasanin (1934) points out that the character defects 
present in the shut-in personality invite a protective attitude on the part of 
the parents, and therefore emotional development and capacity for independent 
thought and action are discouraged. 

This view seems to beg the question whether the shut-in personality arises 
by itself or through parental influence. 

McGeorge (1932) is more definite and describes a ‘“‘schizogenic °” type 
of parents, who continually discipline and repress the activities of their children, 
thereby driving them into phantasy. 

Dawson (1935) finds in his cases of adolescent psychoses a conflict of 
discipline among the parents, the one solicitous and bribing and the other 
intolerant and nagging. 

Janet (1919) and Kempf (1921) both summed up the results of parental 
influences on children by showing how abnormalities in the parents will thwart 
the child in every direction, repressing all attempts at originality, self-expression 
and spontaneous action, or conversely will absorb all the love and affection 
of the child to such a degree that morbid fixations develop. 

The results of investigation in this series of cases show definitely that those 
patients with eccentric or psychotic parents have not done as well as those 
with parents approaching the normal. 

Critical judgment of whether the parents were normal or otherwise was 
obtained by personal interviews of the parents, by visits to the home and 
interviews given to the social worker. The results were pooled and any gross 
differences in opinion were resolved by further interviews and by obtaining the 
opinion of other social workers. 


‘md 
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Results were as follows : 


CASE 6.—Robert B—. Confusional state. Patient was terrorized by his 
father, who may best be described as an alcoholic bully. The patient continually 
supported his mother—a very easily depressed person—against the father, and his 
mother eventually developed melancholia. This occurred shortly before patient's 
breakdown. 


Case 9.—Margaret B—. Manic-depressive psychosis. The father was a man 
of impulsive temper and violence, and the four children were roughly treated by 
him. An elder sister became melancholic; a younger brother was mentally 
deficient and is now in a colony. 


CASE I 1.—Mary F—. Manic-depressive psychosis. An only child ; the mother 
suffers from manic-depressive psychosis and has had four attacks requiring hos- 
pitalization. 


CASE 15.—Elsie P—. Manic-depressive psychosis. Mother left husband after 
birth of patient, who was brought up in contact with a father who was quarrelsome, 
tended to severe depressive attacks, and assaulted the patient. He committed 
Suicide at home six months before patient became ill. 


CasE 39.—Daphne C—. Schizophrenia. Mother was a very depressed and 
agitated woman who tended easily to complain. The father was an overactive, 
overbearing and eccentric man, unnaturally grandiose in his speech. 


In each of these five cases the parental abnormality was a tendency either 
to mania or melancholia. It is not without interest that these have all fully 
recovered, and one might suppose that these faulty reactions on the parents’ 
part are not malignant with regard to the recovery from illness in the child. 

The question of rehabilitation of these patients is more uncertain, as many 
of them were found employment that made them more or less independent of 
the home surroundings. This question will be considered later. 

As regards the group of non-recovery cases, 17 out of 47 showed abnor- 
mality in the parents. This is 36 per cent. compared with 17 per cent. in the 
fully recovered. 

There is also a difference in the “‘ quality ” of the abnormality, the parents 
being either more obviously psychotic or more eccentric and introverted than 
in the former group. 

Illustrative cases are as follows : 

Case 48.—Douglas D—. Schizophrenia: Patient was an only child, with a 
mother who smothered him with maternal care. He was never allowed to mix 
with others, and was shielded to an extreme degree. The father was overbearing 
and rather exalted, tending to patronize the child. 


The psychosis was typified by an insidious onset, complete emotional apathy 
and preoccupation with phantasy. 


CasE 49.—Stanley G. S—. Schizophrenia. The father deserted the home on 
several occasions, and is said to have been a difficult man to get on with, suspicious 


of others. 
The mother absorbed most of the child’s love, probably as a compensation for 


her unhappy marriage. 
The psychosis showed a slow onset, with lack of concentration and finally 


mental retardation, indifference and hallucinations. 
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CaSE 51.—Kathleen R—. Schizophrenia. The father was markedly eccen- 
tric; refused to recognize his daughter’s illness and stated he would take action 
against the hospital for imprisoning her. He also stated that she drove him mad 
at home. 

The mother continually threatened suicide, and has exhibited an exaggerated 
affection for the child. 

The psychosis had a gradual onset with loss of concentration, insomnia and 
restlessness over a period of six months, and developed into a preoccupied hallu- 
cinosis. 


CaSE 53.—Betty S—. Schizophrenia. The father was a querulous man, 
broody and of uncertain temper; he has a pension for “ neurasthenia ’’ from the 
last war. The mother is normal. . 

The psychosis began slowly and then flared up into an acute hallucinosis, 
to become a chronic deteriorating condition. 


CASE 57.—Charles K—. Schizophrenia. The father was an eccentric ; he was 
full of mannerisms and affectations, and confessed to day-dreaming and hallucinosis 
when adolescent. 

Patient is slowly withdrawing into complete phantasy and only rarely shows 
active resistance to the outside world. 


Case 58.—Leslie J—. Schizophrenia. The father was a pensioner for * shell 
shock,” and was a nervous, timid, agitated man. 

The mother was retarded and rather slovenly. 

Patient is an only child, and ‘his illness shows obsessions and mannerisms pre- 
dominating. 


CASE 59.—John H—. Schizophrenia. Mother and father were very weak 
and spoiled the patient by over-indulgence and constant attention; he was an 
only child and developed into introspective hypochondriasis, which is absorbing 
all his activities. 


Case 60.—William C—. Schizophrenia. Father suffered from epilepsy, and 
mother over-protected the only child. 

The patient was hallucinated at first, and then showed complete indifference 
and developed mannerisms. 


CASE 63.—Ethel L—. Schizophrenia. Father was alcoholic with recurrent 
manic-depressive outbursts. The mother was unstable and careless in looking 
after the child. 

Psychosis showed alternating stupor and overactivity, both characterized by 
resistance to treatment. 


Case 66.—Sarah D—. Schizophrenia. The mother deserted the home prior 
to the admission of patient to hospital, and the father suffered from both syphilis 
and gonorrhoea. The home was very dirty and quarrels between parents were 
frequent. The children seemed neglected. 

Patient had recurrent attacks of hallucinated overactivity with intervals of 
depression. 


CasE 67.—Florence C—. Schizophrenia. Father died in mental hospital 
when patient was aged 4; he was diagnosed as delusional insanity. Mother 
appeared to be normal. 

Psychosis one of loss of interest, moodiness and increased day-dreaming. 


Case 68.—Doreen C—. Schizophrenia. Mother was sent to a mental hospital 
six years before patient’s breakdown, and diagnosed as a case of paraphrenia. 
Patient shows typical hebephrenic state. 


Cask 7o.—Fdith B—. Schizophrenia. The father suttered from delusional 
insanity and died in a mental hospital when patient was 10. A younger sister 
is a mental defective. 

Nothing outstanding in the history of psychosis. 
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Case 73.—Percy T—. Schizophrenia. Father was a man preoccupied with a 
hypochondriacal neurosis, and had a breakdown six years before patient's 
admission. 

The mother was also unstable and particularly inconsistent in her handling of 
the patient. 

Patient was very shy and sensitive, and withdrew into a dreamy psychotic 
state, with hallucinations ; he complained that his body did not belong to him. 


Case 75.—Raymond H—. Schizophrenia. Mother was a very dreamy woman, 
who seemed to have had difficulty in facing reality. She did not listen to anything 
said to her, and resembled her son in her reactions. 

He was introspective and hypochondriacal, apparently not interested in getting 
well. 


Case 77.—Hilda S—. Schizophrenia. 

Father was a ‘“‘ neurasthenic,” and has shown little interest in the patient's 
upbringing, 

The mother was an over-anxious woman, always worrying and fussing over the 
children’s ailments. 

The patient shows a persecutory hallucinosis. 


Case 78.—FErnest B—. Schizophrenia. Father committed suicide when 
patient was 17, after two previous attempts. 

Mother was an hysterical woman, not very interested in the children. 

An elder sister is in a mental hospital, and a younger sister has just had a 
mental breakdown. 

Patient began his illness with a preoccupied phantasy and then attempted 
suicide by lving across a railway line; this resulted in both legs being amputated. 


These 17 cases are all unrecovered, and show throughout some reflection 
of the parental reaction. Whether this is the result of an inborn tendency or 
of imitation is of little importance in relation to prognosis. 

These figures suggest that eccentricity and psychosis in the parents accom- 
pany non-recovered cases much more frequently than recovered. 

With regard to extra-familial social environment, all the cases were of 
approximately similar social class and had received a similar type of education. 
The immediate financial factor is therefore fairly constant, and all cases had to 
face the problem arising from leaving school at an early age and seeking 
employment in a country where this was at a premium. 

Generally speaking these patients had no dithculty in obtaining employ- 
ment of a kind—that is, underpaid sporadic work of uncertain duration. 
Although this may not have troubled them much before their illness, after- 
wards employment becomes more important, and in the relapsing type of case 
must have a place among the prognostic factors. 

Not even the most optimistic employer will willingly take on a boy or 
girl who has been mentally ill, and in cases where these patients were able to 
find jobs for themselves no employer was told of the patient's previous history. 

In placing these patients in situations the position was rather different. 
It was necessary to give the employer some idea of the patient’s illness, and 
the type of work suitable; also an effort was made in the education of the 
employer to avoid treating the patient as an imhecile. 
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The difficulties were found to be too great for indoor employment owing 
to— 

(1) The lack of adaptability of the patient—he or she was always 
being asked to do “‘ odd jobs.” 

(2) The unfavourable comparison of the patient with the other 
employees. 

(3) The unwillingness of employers to pay adequately. 

Finally a scheme was evolved that had some degree of success, although 
the numbers were very few. Recovering adolescents were placed in the hos- 
pital farm and trained in various agricultural pursuits—milking, butter- 
making, pig-farming, poultry tending, sowing, reaping, etc. 

After a training of two to three months, if improvement was maintained, 
these patients left the hospital and were employed by Hertfordshire farmers 
at the usual-rate of pay. The patients boarded themselves out, and were 
made to understand the value of independence and encouraged to look after 
themselves. 

Periodic visits of inspection were made by the social worker, who acted 
also as liaison officer to the local labour exchange. 

This scheme proved satisfactory. The patients worked fairly well, usually 
alone most of the day or with few companions, and were understood by the 
farmers and more than tolerated by the farm-hands. 

The figures work out as follows : 

Forty cases in all were discharged from hospital, of which 30 are well and 
in work. 

Of these 30, II were able to obtain employment without help, ae the 
remaining 19 were placed. 

Of the r0 relapses, 2 were placed and the others found work. 


Male. Female. Total. Working.  Relapsed. 
Employed themselves . 4 . I5. IQ . II 8 
Placed in indoor work o E 5. 5 . 4 . I 
Placed on farms > B 3 . wo . I5. I 


Although the figures are so small, the results are sufficiently good to 
encourage attempts to employ suitably patients leaving mental hospitals, and 
to employ them, anyway for a time, in the open air. 

The third important subdivision of environment as a factor concerns 
changes in the patient’s surroundings which precede or are coincident with the 
onset of his psychosis. 

These changes are often sudden upheavals and present unexpected and 
difficult situations to be faced by him. 

‘ Precipitating situation ” seems the best descriptive term to apply, and has 
the advantage of leaving the question of post hoc or propter hoc conveniently 
open. 


eo, anne we a ge — ia ews ee eee eee ———— 
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PRECIPITATING SITUATION. 


1 


It is commonly supposed that if a psychosis has some obvious or “ ade- 
quate ” precipitating factor, such as psychic or physical trauma, then the 
prognosis is correspondingly improved. 

There is an objection to this use of the word ‘‘ adequate,” because the 
adequacy will depend on the observer and bears no relation to the tempera- 
ment of the patient. Moreover some observers may be more ready to find a 
precipitating cause than others, and the patient’s relatives will be the first 
to foster and enlarge upon such a possibility to the detriment of accurate 
history taking. 

There is evidence that abnormal mental symptoms may arise as a result 
of unusual situations, and these symptoms may differ very widely in different 
people. For example, good news, insult, explosions and war have all brought 
in their train manifestations ranging from simple emotional upset to severe 
psychosis. 

Crichton-Browne (1904) describes a transitory psychosis following news of 
a legacy ; Stierlin (1909) a ‘‘ death-feint ’’ in a woman following the Messina 
earthquake. The last war brought innumerable such instances, many cited ina 
review of war psychoses by Read (1920), and personal observations have been 
recorded by Henderson (1918), Hotchkiss (1917) and Eager (1918). 

Most of these writers agree that in general the prognosis of such psychoses 
was better than that of similar psychoses occurring in peace time, but it is 
obviously impossible to evaluate the precipitating situation even in this type 
of case. In fact Johnson (1920) shows that among cases received shortly 
after exposure to gunfire, the precipitating situation was not the psychic 
trauma of severe fighting, but often previous monotony, insomnia, exposure, 
and a general wish to escape from trench life. 

None of these writers appears to find any definite correlation between pre- 
cipitating factors and prognosis. 

Strecker and Willey (1927) have the interesting theory that if the psychosis 
as a whole can be shown to represent an attempt to escape from and correct 
a precipitating situation then the prognosis may be good, although the psychosis 
appears malignant. They show this reaction in 38 recovered cases of schizo- 
phrenia. 

On the other hand, every psychosis, if it means anything at all, shows an 
attempt to escape from environment, although somewhat naturally the attempt 
to deal with this environment may not appear constructive to the non-psychotic 
observer. 

Strecker (1922) found in 100 consecutive cases of young schizophrenics 
only 20 in which there were significant or important circumstances favouring 
the occurrence of the psvchosis. He attached no prognostic importance to 


this. 


»” 
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Rosanoff (1912) in 200 schizophrenics found physical exciting causes in 
26 and psychical in 35, again without prognostic significance. 

The modern view neglects the nature of the precipitating situation, and 
emphasises the patient’s emotional response to the situation as being important. 
What appears to the observer a trivial occurrence may mean more to the 
patient than an earthquake or a financial catastrophe (Henderson and 
Gillespie, 1936). This point is, however, more difficult to determine than the 
adequacy of the situation per se. 

In spite of this modern view the tendency is to believe that cases with 
obvious exogenous factors do better than those appearing to arise from inherent 
constitutional defects. 

An analysis of this series gives the following results : 

Of the 78 cases, 13 had a definite history of some major alteration in their 
environment just before the onset of their psychoses, viz. 16:5 per cent. In 
the acute confusional states the percentage was much higher, half of the cases 
showing definite precipitating factors: all these recovered. 

In the manic-depressive psychoses 3 out of 17 gave a definite history, and 
these fully recovered. 

In the chronic organic group there was no immediate precipitating situation, 
and in the schizophrenic only 6 out of 47 had a positive history. Of these 6 
one recovered fully, one partially, and the remaining four not at all. 

The factors were as follows : 


Result. 
Physical illness, 5 : 
Influenza, 2 . ; . Recovery, 2. 
Polioencephalitis, 1 >. ; . Recovery. 
Acute nephritis, I . ; . - . Non-recovery. 
Pulmonary tuberculosfs, 1. . Recovery. 


Psychic trauma, 8 : 

\ Recovery, I. 

( Non-recovery, I. 

Parental psychosis (sudden onset), 1 Partial recovery. 
( Recovery, I. 

` l Non-recovery, 2. 

Embezzlement, 1. . Recovery. 

Fear of illegitimate pregnancy, 1 . Recovery. 


Attempted rape (both incestuous), 2 


Parental suicide, 3 . 


The only inference one can draw from these meagre figures is that in the 
recoverable type of psychosis (acute confusional states) the incidence of 
definite acute environmental change is greater than in the other psychoses. 

In the schizophrenic group, where prognosis is most difficult, the low 
incidence of exogenous causes argues that these play a very small part both 
in aetiology and prognosis, 
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PHYSIQUE AND PERSONALITY. 


The personality of any patient is founded on the results of interaction of 
hereditary and environmental influences. 

The patient is born with a certain constitution, both physical and mental 
and his reaction to environment through this constitution gives rise to his 
physique and his personality. That these two are related is a common enough 
conception, but was not scientifically investigated until the researches of 
Kretschmer. 

It would appear equally fruitful to consider the physique of a patient 
with a view to ascertaining prognosis of physical illness, as to study the previous 
personality when considering mental illness. 

Moreover, since physique and personality are biogenetically so closely 
related, the study of the one may well be accompanied by a consideration of 
the other. 

These two factors with heredity and environment comprise the possible 
factors in prognosis which exist before the onset of the psychosis. 


Physique. 

Correlation between physical habitus and mental disease was first scientifi- 
cally investigated by Kretschmer in a series of between 2,000 and 3,000 cases. 

He was successful in dividing his material from the point of view of physique 
inte three more or less standardized types, and found considerable evidence to 
support his view that a similar type of physique accompanies a similar type 
of character personality. 

His material was the mental hospital patient. and it is but a step to apply 
his theories not only to diagnosis but to prognosis. 

Mauz in Marburg and Strauss in England have suggested and carried out 
research on these lines in regard to schizophrenia and its prognosis, and both 
consider that they have had fruitful results. 

Kretschmer separated three main types : 

Pyknosomatic—characterized by peripheral development of the body 
cavities, increase in general thickness with lessened height, limbs soft and 
rounded, with tendency to fatness of trunk. 

Athleticosomatic—strong development of skeleton, musculature and skin ; 
height, average to tall, with wide shoulders and narrow hips. 

Leptosomatic or asthenic—a deficiency in thickness combined with un- 
lessened height, present in all parts of body and in all the tissues. 

These types are much more obvious in men, and often difficult to distin- 
guish in women. 

Broadly, pyknic women are small but well-nourished, athletic, are of mascu- 
line type, and asthenic women may be as in the men, but often short with 
general hypoplasia. 
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There were of course many intermediate and some mixed types, but the 
only others described as of importance are the dysplastic. These occur often 
associated with asthenic build and simulate endocrine dysfunction. 

All these types in themselves are in no way considered abnormal, nor is any 
one thought to be better or healthier than the other, but there is said to be 
some correlation between these types and the personality. of the patient. 

Kretschmer found in his material that the pyknic type was associated 
chiefly with manic-depressive psychoses, and asthenic and dysplastic types 
with schizophrenic psychoses. 

Mauz and Strauss state that in their studies of prognosis of young schizo- 
phrenics the pyknic type had the best and the dysplastic the worst outlook. 

These researches have already been mentioned in the historical survey, 
and although the present number of cases was small for such a wide applica- 
tion of physical characteristics, an investigation was made of the correlation, 
if any, between physique and prognosis. 

The differentiation into types was fairly simple in the male, but rather 
more difficult in the female. 

The typing was made in accordance with the measurements recommended 
by Kretschmer himself, as there seems to be no single simplified index of 
measurement for typing purposes. 

The distribution of types in this adolescent psychotic material was : 


Pyknosomatic i ; i . I8 cases or 23%. 
Athleticosomatic . . . i < I2 a. y 153°: 
Leptosomatic . ; . f s 30 3 p 4025: 
Dysplastic . i : i ; k SEZs s. g DSa 
Kretschmer’s distribution of types was : 
Pyknosomatic i i ' ; . 30%. 
Athleticosomatic Ž . : ; ; 4%: 
Leptosomatic . ; ; ; ; i 36%. 
Dysplastic ; i ; : ; . 20%. 
The following table shows the relationship between physique and recovery : 
Group A. Group B. Group C. Group D. 
Pyknosomatic . 17 i o i o i I 
Athleticosomatic . ; 3 3 O 6 
Leptosomatic i i 9 ; 2 ; 3 ; 22 
Dysplastic . ; ; I I o I0 


These results confirm the work of Mauz in that the pyknic type have 
recovered much more frequently than any other type and the dysplastic much 
more infrequently. Of the pyknosomatics, 17 recovered out of 18, and of the 
dysplastics only 1 out of 12. Both the other two types showed an equal but 
moderately poor prognosis, 
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Recovery rate : 


Pyknosomatic ; : ; : < 0590: 

Athleticosomatic . l : ; : <. -25% 

Leptosomatic ; : ‘ : ; » 25%. 

Dysplastic . ; ; 3 ; ; 5 <S%: 
Personality. - 


It is widely held that abnormalities of personality can be traced in all 
adolescents who develop psychoses, and the task is to discover which of these 
abnormalities and deficiencies are associated with malignant psychoses, and 
which with recovery. 

A brief résumé of the literature shows that Adolph Meyer (1918) and Hoch 
(1922) described the prepsychotic period in schizophrenia as characterized by 
a personality defective in establishing contact with environment—the so-called 
“ shut-in ” type—whereas in manic-depressive psychosis the defect seems a loss 
of emotional control, a tendency to moodiness and outbursts of temper. 
These authors, together with many others, go on to say that the more these 
defects are apparent the more difficult will be the psychosis to cure. 

A study of the introvert and extrovert types of Jung (1917) was applied 
to prognosis by Hinkle (1922) and Freyd (1924) with negative results. 

Strecker and Willey (1924) state that if the previous personality shows a 
withdrawal from reality in spite of normal environment, the prognosis is bad, 
but they attach no significance to obstinacy or sensitiveness in the prepsychotic 
character. 

Henderson and Gillespie (1936), without laying down any hard and fast 
rules, give as their experience that lack of normal emotional and intellectual 
equipment are bad prognostic signs, and satisfactory handling of difficulties 
in the prepsychotic period tends to a better result. 

American psychiatrists more recently emphasize the study of individual 
traits along the lines laid down by Hoch and Amsden (1923). These traits 
are considered under the following headings : 

I. Intelligence—capacity for acquiring knowledge and employing 

judgment. i 
. Output of energy. 

. Emotions. 

. Adaptability to environment. 
. Reaction to self—self-opinion. 
. General interests. 

. Abnormal behaviour. 


NY CAMAU N 


The continental view-point may be gathered from the views expressed at 
the meeting of the Swiss Psychiatric Association at Munsingen in 1937, where 
prognosis was discussed in relation to insulin and cardiazol therapy. 
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Kronfeld and Sternberg expressed the view that an apathetic unproductive 
personality which lacks initiative has a bad prognosis. Many of the speakers 
were more concerned with the biochemical and pathological factors, but a 
quotation from Klaesi (1922) was accepted as demonstrating the general 
view-point. Jenny in a paper concerning the choice of cases for treatment 
quotes him as follows: ‘‘ From our point of view the patient may be as crazy 
as he will, but he must have been a gentleman, must have a kind heart, and 
show a fundamental desire to make some contribution to the world.” The 
meaning of the word “gentleman ” here seems rather obscure, and although 
- this rathernaively translated statement has the advantage ofextreme simplicity, 
very few children before adolescence show any such tendencies. Experience 
rather shows that selfishness and self-possession are attributes tending more 
to stability than ihstability. 

It was rapidly apparent in considering the present cases that the estimation 
of previous personality was the most difficult investigation of all. 

The difficulty of obtaining reliable information from biased witnesses, the 
amazing disparity in two people’s conception of the same patient’s temperament, 
the wealth of “ abnormalities ’’ which reduced themselves to exaggerated 
normalities on closer examination, all these militated against anything of 
value emerging. In fact the danger of basing conclusions on hearsay evidence 
was never more apparent. 

Dawson (1935) states, apropos of this question: ‘‘It appears that until 
there is continuity of skilled observation of the nervous individual through 
childhood and adolescence, the retrospective assessment of morbid features 
will remain obscure and full of error, and fundamentals and incidentals will be 
hopelessly confused.’ 

In spite of this, useful information was obtained by confining the investiga- 
tion to certain major and obvious character traits which seemed to recur in the 
case-histories. 

This pointed to the following factors, which were those in which the parents 
had seemed to take sufficient interest for accurate observation : 

1. Intelligence, both at school and home, combined with initiative. 

2. Amiability, that is the capacity for making friends, the warmth 
of personality, which rests on the reaction of the child to the outside 
world and his ability to ‘‘ exteriorize himself.” 

3. Adaptability, usually showing itself at puberty after schooldays. 

4. Control of temper. 

5. Behaviour. | 

Naturally lack of these factors often expressed itself in opposites—shyness, 
sensitivity, moodiness, day-dreaming, etc. Affection is often considered an 
important factor in personality. Contrary to general opinion this was found 
difħcult to assess, as every parent spoke of their child as affectionate, meaning 
affection for the parents. None was able to discriminate between natural 


1942. | BY A. BARHAM CARTER, M.D. | 59 


parental love and the clinging dependence that typifies the child without 
initiative. | 

A final analysis gives 75 cases out of 78 in which a history of previous 
personality could be obtained ; the three cases missing had no relatives living 
that had come into contact with them as children. 

Of these cases a healthy personality, that is to say one showing all the above 
factors, had been present in I5 cases-~-viz. 20 per cent.; of these, 12 recovered 
fully and 3 partially. 

Two typical histories are as follows : 

Case 5.—R. L—, aged 18. Confusional state. 

Personality.— Patient was the elder of two; was easy to rear, cheerful in dis- 
position, and although quick-tempered, she soon recovered her amiability. As 


she grew up she made friends at school and showed considerable intelligence. She 
was popular and quickly settled down as a shorthand typist. 


Case 8.—F. O—, aged 18. Confusional state. 

Personality.—Patient was cheerful as a child, and seemed happy at school. He 
was slow in his work at first, but made friends easily. His hobbies were construc- 
tive, and he was generous. He began to work well in a factory, where he became 
popular. 


The remaining 60 cases had some personality defect. By far the largest 
group showed a defect in amiability, described varyingly as shyness, sensitive- 
ness, loneliness and moodiness. In this group the difhculty was in sociability 
and making contact with the outside world, and the leaning was towards intro- 
spection and self-observation. 

This, although natural in infancy, is replaced before puberty by exterioriz- 
ing influences in the healthy child, and is kept in the background. In the 
vulnerable personality this introversion remains, andexpresses itself in phantasy 
formation and day-dreaming to the exclusion of reality. The self-observation 
leads to obsessive ideas of abnormal physical appearance and compulsive 
acts, such as washing continually and grimacing into mirrors. 

This type of personality was pronounced in 38 cases—over half the total— 
and gave poor results, as only 8 fully recovered, 7 partially recovered, and 23 
deteriorated. : 

In 12 of these 38 cases day-dreaming was marked, often with obsessive 
thoughts of ugliness and dirt. None of these 12 recovered in any way. 

Some typical histories are given : 

Case 50.—N. M—, aged 18. Schizophrenia D. 

Personality.—Patient was considered bright at school (meaning intelligent), but 
was noticed to be very shy and was usually to be found alone. She was looked 
upon as a bookworm by her teachers, and was very sensitive to their remarks 
about her. She was fastidious about her appearance, always looking in the mirror 
and asking whether she was pretty enough. She would try and alter her facial 


appearance and features, and was very sensitive about people looking at her in the 
Street. 


Case 53.—B. S—, aged 18. Schizophrenia D. 
Personality.—Patient was average at school, not popular with other children, 
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and preferring her own company ; she was noticeably different from her brothers 
and sisters. At the age of 12 (onset of menstruation) her personality became more 
unusual. She grew suspicious and withdrew completely from all company ; she 
had long periods of preoccupation, looking into the fire and mirrors, and was 
inattentive to reality, appearing slow and lazy. 


CasE 58.—L. J—, aged 15. Schizophrenia D. i 

Personality. —Patient was an only child, shy and easily made to cry. Aged 12, he 
began washing himself continually, saying that he was unclean. He refused to go 
to school, was unable to concentrate and began to day-dream and wander from 
home. 


CASE 65.—J. G—, aged 18. Schizophrenia D. 

Personality.—Patient was always a difficult child; from the very first she 
showed an inclination to live in phantasy. At the age of 7 she would imitate 
diseases in order to get what she wanted. She took passionate likes and dislikes. 
At school she was intelligent and quick, but would not mix with other girls. At 
home she dressed up and paraded round saying she was a film star. 

Later, aged 13, she tended to mix with older girls, but came home with stories 
of sexual assault and boasted of successful abortion. She was examined and found 
to be a virgin. 


This interesting personality shows a poor attempt to exteriorize day- 
dreaming by talking about it and attempting to live it. It is probably a stage 
healthier than the passive day-dreamer, but more likely to lead to overt 
behaviour disorders. 


CasE 73.—P. T—, aged 16. Schizophrenia D. 

Personality.—Patient was noticeably different from his brother and sister in 
that he was sensitive, reserved, and did not mix with boys of his own age. He 
tended only to play with children younger than himself. He seemed quite intelli- 
gent at school, but on leaving at the age of 14 he would not settle at any job, finding 
them all ‘‘ unsuitable.” He became fastidious over his appearance and cleanliness, 
washing many times during the day and saying that his hands were unclean. He 
began to look at himself in the mirror for long periods, and amused himself by 
going to the pictures alone or strumming to himself for hours on the piano. 


CasE 76.—R. W—. Schizophrenia D. 

Personality.—Patient was subject to frequent screaming fits as a child, was dull 
at school and not interested in work nor companions, spending all his time reading 
or playing by himself. At the age of 14 he refused to wash himself, but after a 
period of three months he was obsessed with the idea of keeping himself scrupu- 
lously clean, and began to attend revivalist meetings. He spent his days idling 
at home day-dreaming, although jobs were open to him, and he went about with 
a curious air of preoccupation and detachment. 


‘ 29) 


Defect in adaptability, apart from the “shut-in ” type of personality, 
appeared in g cases, and in 3 of these “‘backwardness’’ was noticcd. Of the 
9, 3 recovered fully, 1 partially, and 5 deteriorated. 

These figures show there is little prognostic value in lack of adaptability to 
work, unless it accompanies{the shy, sensitive personality. 

Defect in intelligence, or backwardness, was noticed in 13 cases, of which 
3 were included in the shy group. It was impossible to tell whether these 
cases were true lack of intellect or lack of interest and attention, and they were 


1942. ] BY A. BARHAM CARTER, M.D. 6I 


all classed as backward by the parents. The standard taken was those who 
had not reached half-way in an elementary school by the time they left at the 
age of I4. 

Of these 13, 2 recovered fully, 1 partially, and 10 deteriorated. 

This is in accord with the general opinion that mental illness superimposed 
on mental deficiency has a universally bad prognosis, and that therefore back- 
ward children are faced with a certain handicap in recovery from psychosis. 
No evidence was obtained here to show that children with above the average 
intelligence recover more easily than those of average intelligence. 

Defect in control of temper was found in nearly all the manic-depressive 
states, 14 out of 17 cases showing this. The cases were not usually “ bad 
tempered,” but ‘‘ quick-tempered,’’ and showed alternating periods of moodi- 
ness or sulkiness with excitement and ‘‘tantrums.’’ Three schizophrenic 
cases showed this in addition. This defect seemed a very benign one from the 
prognostic point of view, as 14 fully recovered. 

Defect in behaviour or delinquency was marked in 6 cases, 5 of which did 
not recover. 

The delinquencies were pathological lying, stealing (by far the commonest), 
and sadistic acts, and were all serious enough for police action to be taken. 

Three of the cases were in the chronic organic group—2 epileptics and I post- 
encephalitic. 

Typical histories were : 

CASE 27.—J.S—. Epilepsy D. 

Personalitv.—-Fits began at 18 months, stopped at 3, and recommenced aged 8. 
Aged 10, stealing from shops commenced with groceries and jewellery ; police 
nouned and parents reprimanded for lack of control of patient. Aged 12, patient 
attacked her father with a knife and severely injured his leg. Aged 13, was found 
intlicting injury on a cat. 

Case 31.—T. J—. Epilepsy D. 

-ersonality.—Patient was a slow and clumsy child, very difficult to handle. 
He was careless of appearance, and subject to violent tempers. Fits began at one 
vear and continued through childhood. Aged 1c, unable to distinguish between 
nght and wrong; was incapable of telling the truth, and began stealing bicycles, 
nding them away and abandoning them. Aged 12, again in the hands of police 
for stealing. Aged 13 and 14, violent attacks on mother and father. At this 


time he was accused in police court of sexually assaulting and ill-treating two 
bovs, aged 5 and 6. The evidence seemed conclusive. 


This analysis of personality and prognosis can be shown in the following 
table, taking each group separately. 


Group A. Group B. Group C. Group D. 
Normal personality . ‘ I2 ; 2 , I 
“ Shut-in ” personality 4 3 ; 23 
Defective intelligence . 2 I IO 
„ emotional control . I0 3 4 i 
„ adaptability ; 3 I 5 


» behaviour. . pà : sů f I i 5 
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Some of the cases are shown twice here, as more than one defect was 
markedly present. 

This investigation shows : 

1. The shy, sensitive personality does not recover easily from psychosis. 

2. ‘‘ Backwardness ’’ and delinquency occur more often in the history of 
non-recovered cases. 

3. Warmth of personality even associated with lack of emotional contro! 
tends more towards recovery than deterioration. 


ONSET. 


Age of onset.—The age of onset of any psychosis can represent one of three 
things : 

_ (a) The age at which the patient was admitted to hospital. 
(b) The age at which abnormal behaviour was noticed. 
(c) The age at which definite personality change was observed. 

Of these times, the age of admission is always greater than the other two, 
and usually the change of personality if noticed at all occurs shortly before 
the behaviour disorder. 

The age of admission to hospital was considered the least important, as it 
is the most deceptive. Some parents kept their children as long as possible, 
others sent them away as soon as possible; moreover, some cases had had 
definite psychotic attacks prior to admission. 

The onset of change of personality was often vague and prolonged, and 
usually went hand in hand with the behaviour disorder. The most exact and 
reliable information was obtained concerning fairly gross personality changes 
coupled with behaviour disorders. This was taken as the onset for prognostic 
purposes. 

The results were definite and showed that the earlier the disease appeared 
the poorer the outlook. 


Analysis of Age of Onset. 


Results. 
Age in years. SS 
Group A. Group B. Group C. Group D. 
I4 : (0) ` (0) r O : 4 
I5 ‘ 2 I O 9 
16 r; I O o I2 
I7 : 9 f I A 4 : 8 
18 : 18 4 O 5 


If an admittedly rather artificial dividing line is drawn between the over 
and under “‘ seventeens,’’ the analysis becomes even more suggestive. 
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Results. 
Age in years. ee 
Group A. Group B. Group C. Group D. 
14-16 inclusive. . 3 : I i O i 25 
17-18 inclusive. : 27 : 5 . 4 ; 13 


This gives a I0 per cent. recovery in the earlier age group, and 55 per cent. 
in the latter, which suggests that the earlier the psychosis shows itself the 
worse the outlook. 


Type of Onset. 
It was possible to distinguish— 
(a) An acute onset. 
(b) An insidious onset. . 
(c) An insidious period of withdrawal from reality followed by a 
stormy outbreak of abnormal behaviour. 

The general belief is that the acute onset gives the best prognosis and the 
insidious the worst. 

Barrett (1924) regards acute stormy onset as favourable, taking the rather 
refreshing view that it represents the struggle of the coristructive part of the 
personality against the acceptance of the psychotic material. 

Mayer-Gross (1932) regards an insidious beginning breaking with an acute 
stormy psychosis of the katatonic type as not unfavourable and likely to end 
in remission. 

Sukhareva and Kogan (1934), however, consider a long insidious period 
before an acute beginning most unfavourable. These observers class cases 
beginning with confusion, disorientation and acute katatonia as benign. 


Strecker and Willey (1924) find 60 per cent. of their 25 recovered schizo- 
phrenics showed an acute onset. 


Analysis. 


The type and length of onset varied from the sudden, stormy and dramatic, 
lasting a few days to the quiet and insidious spreading over several years. The 
shortest was one day before admission to hospital and the longest ten years. 

Most cases needed hospitalization within a year of onset, and, if we except 
the chronic organic group, only five cases went longer than this period. None 
of these five recovered. 

The following definite results were obtained : 

(1) 26 cases had an acute stormy onset lasting up to two weeks prior to 
admission, and all recovered except one recurrent case. 

(2) 23 cases showed a more chronic type of onset, usually rather sterile of 
florid symptoms, and 7 of these recovered and 16 deteriorated. 

(3) 20 cases showed even more chronicity, the onset being six months or 
over ; of these I recovered, 2 were recurrent, and 17 became worse. 
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(4) The smallest group of 7 went from two to four weeks before admission, 
and 2 recovered, I was recurrent and 4 have deteriorated. 

Correlation between type of onset and type of disease was fairly consistent, 
and showed that the benign psychoses had the more acute onset. 

In the 8 acute confusional cases, 7 had an onset with florid symptomatology 
lasting under a week, and the remaining one, after three months’ gradual loss 
of interest, suddenly destroyed all her clothes and became overactive and verv 
excitable. 

In the 17 manic-depressive psychoses, 12 began acutely, of which 3 were 
suicidal attempts, the others becoming overactive and maniacal. All recovered 
except one recurrent case. The remaining 5 showed chiefly depressive pre- 
monitory symptoms and were therefore likely to remain out of hospital longer. 

In the chronic organic group of 6 cases all non-recovering, the onset of 
symptoms was from 2 to Io years. Delinquency and mild behaviour disorders 
were most evident. 

Among the schizophrenic group, less definite conformity of onset was 
noticed. This goes with a more elastic symptomatology and a multiplicity of 
subgroups which comprise this psychosis. 

Nine cases recovered fully, of which 5 had less than a week's history, the 
remaining 4 from two to eight months; 4 made partial recoveries—.all with 
under a year’s history. 

Thirty-three of these schizophrenic cases have not recovered. 

Of these, 4 had a history of 2 to 4 weeks’ onset. 

16, ~~ ,, „ I to 6 months’ onset. 
I3 , „ 97 Over 6 months’ onset. 

The very acute onset was usually of short duration, and showed confusion, 
restlessness, overactivity and often vivid hallucinations. 

As the duration of onset increased in time so the symptoms became less 
florid and usually assumed an apathetic or depressive colouring. 

Individual onset symptoms seemed almost always to be reproduced later 
during hospitalization, as though the prodromal stage flowered into the disease 
itself. 

To sum up, the shorter the history and more stormy the onset, the better 
was the prognosis. 


SYMPTOMATOLOGY. 


The symptoms of a fully developed psychosis were formerly taken as the 
surest guide to prognosis. This view is not held so widely now since the 
assessment of such aetiological factors as environment and personality has 
received the consideration of investigators. In fact it has been stated by 
Henderson and Gillespie (1934) that symptomatic guides are of little help in 
estimating the outcome of any psychosis. 
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In spite of this certain symptoms were found to indicate a greater malig- 
nancy than others, and have been investigated in some detail. 

The types of psychosis are considered separately as it is largely on symptoms 
that types are differentiated. 


Acute Confustonal States. 


Nine cases were classed separately as confusional states without any 
further attempt at diagnosis. An aetiological diagnosis was unsatisfactory 
owing to the variety of precipitating situations ; exhaustion and toxicity 
seemed absent from many of these cases, and no underlying biogenetic psy- 
choses were found. 

Six cases were admitted as cases of schizophrenia owing to the presence of 
hallucinations, but it was soon possible to differentiate them from the con- 
fusion occurring as part of this disease. 

The clinical picture was fairly well defined and sufficiently uniform to 
permit of consideration as a syndrome separate from the usually described 
psychoses. 

The patients were restless and noisy on admission, often with visual and 
auditory hallucinations ; confusion was extreme, involving time, place and 
person. There was intermittent clouding of consciousness, but no prolonged 
stupor. Resistiveness varied but was often considerable. Habits were faulty, 
incontinence the rule and feeding difficult. Concomitant physical symptoms 
were marked. Emaciation and dehydration appeared very rapidly, the skin 
was hot and dry, with sordes around the mouth, the tongue was furred and 
pupils dilated. Pulse was full and rapid, respirations were normal and tem- 
perature raised only to 99°, or sometimes not at all ; no exophthalmos. Blood 
pressure was normal, and no leucocytosis occurred. Acetone appeared in the 
urine rapidly. The cerebro-spinal fluid was normal. 

The cases were differentiated from acute schizophrenia by clouding of 
consciousness, marked confusion and a normal affective reaction during 
lucidity ; from mania by the absence of psychomotor acceleration, elation 
and flight of ideas. 

Physically they resembled rather an acute thyrotoxic reaction, and the 
whole picture was that of acute delirium without the usual accompanying 
physical illness. . 

The course was fairly constant, the acute symptoms passing off in one or 
two weeks, and being replaced by a phase of mental retardation and mild 
depression with difficulty in concentration and self-occupation. 

In two cases relapses occurred during the fourth week. The initial con- 
fusion reappeared in a less severe form and only lasted a few days. 

About a month after the onset the patients began to occupy themselves 
and take an interest in reality, usually with complete amnesia for the acute 
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phases of their illness. Most of them were discharged about three to four 
months after admission, and have remained well since. 

The psychosis appears benign, and is often associated with preceding 
psychic trauma ; a definite history was obtained in five of the cases. 

In only one case was a family history of similar illness found. 

CasE 3.—The maternal grandmother had an acute psychotic episode at the 
age of 16 and at the age of 48, lasting about three months. No very clear history 
of this was obtained, but she was said to be ‘‘ vaguely confused.” 


A maternal uncle had a breakdown at the age of 18, with an acute confusional 
symptomatology lasting three months, from which he completely recovered. 


Chronic Organic Type of Adolescent Psychosis. 


Only six cases could be included under this heading, which gave an invari- 
ably bad prognosis. One case followed encephalitis lethargica, one was a 
congenital general paralytic, and the other four were associated with epilepsy. 

It is generally agreed that the prognosis in this group is very bad, and these 
few cases confirm this, as none recovered. 

The epileptic cases showed eccentricity in the parents’ personality, obsti- 
nacy, and “‘ temper "’ in the patients’ childhood, coupled with a long history 
of fits with psychotic symptoms developing immediately after puberty. The 
fits were characterized by resistance to the usual sedatives. Once overt 
mental symptoms have developed, the patient becomes inaccessible to psycho- 
therapy, and the prognosis seems hopeless. 

In these two groups of illnesses the outlook as a whole has been decided 
by the type of psychosis ; therefore no analysis of individual symptoms is 
necessary. Characteristic features of the diseases can to some extent be 
traced throughout heredity, personality and course of illness, and seem to be 
little influenced by environment. These two groups are followed by two 
larger groups in which prognosis is more variable—the manic-depressive and 
schizophrenic which here form 82 per cent. of all cases. 


Mantc-Depressive Psychosis. 


This group comprised 17 cases, of which 12 made apparently full recoveries, 
2 social recoveries, and 3 have recurred after full recovery. 

The prognosis in this series has been good, although the conception of a 
full recovery in a disease characterized by remissions is open to challenge. 
Although these 12 cases have been free from relapse for more than three years, 
a review in another five years may tell a different story. 

The symptomatology is characterized by a sustained exaggeration of 
emotional tone either towards elation or depression, with its accompanying 
behaviour disorders, occurring in attacks. 
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The prognosis is good in adolescence, where lability of emotion is the rule 
rather than the exception, and where such an illness might be considered little 
more than a simple exaggeration of ‘‘temperament.’’ 

Cértain features in the symptomatology are considered of prognostic value. 

The cases with rapid onset of symptoms have a better prognosis (Dawson). 

Cases with a schizophrenic trend in the symptomatology tend to chronicity 
(Hulter, 1934). | 

The presence of hallucinations is said to make the outlook worse, but 
Pease (1912) in a series of 800 cases of all ages showed that 55 per cent. of his 
hallucinated cases and 53 per cent. of his non-hallucinated cases recovered. 

An analysis of symptomatology of this group shows that of the 12 full 
recoveries, 8 recovered completely within three months, 2 within eight months, 
and 2 within a year of onset. 

The two partial recoveries took one year and six months respectively, and 
the three recurrent cases each appeared to recover at the end of three months 
and were each readmitted within one year of discharge. In each case the 
second attack lasted longer than the first. 

Detailed analysis of symptoms shows— 

Hallucinations.—These were present in only 4 out of the 17 cases, and in 3 
they were persistent throughout the first few weeks of the illness. These 3 
took over eight months to recover. 

In the fourth case the hallucinations were fleeting and constantly changing, 
and disappeared within four days of admission to hospital ; this case was dis- 
charged within three months and remains well. 

Schizophrenic tratts.— These occurred in 5 cases, only 2 of which recovered 
completely, one in four months and one in a year. The other 3 were recurrent 
cases, and it was difficult to know whether they should be classed as alternating 
types of schizophrenia or as true manic-depressive states. 

A typical history is given below : 

CasE 21.—G. H—, aged 18. 

Symptomatology.—On admission patient was extremely restless, shouting 
incoherently, and very excitable. She was elated, roaring with laughter, and 
extremely overactive. She had acute auditory and visual hallucinations and shouted 
out questions and replies to the imaginary voices. She was much too busy to eat 
any food, and remained more or less in the same state for six weeks, tending rapidly 
to lose weight. Suddenly her elation and excitement left her and she became 
quiet and well behaved. She was noted as vague in manner and speech, displaying 
mannerisms and facial grimacing. She stated she had been hearing imaginary 
people talking to her, but did not seem to connect this with her illness. Six weeks 
later she seemed quite well and was discharged. Seven months later she attempted 
suicide and was readmitted with fractured spine and bilateral fractures of the 
tibia. She was depressed and stated she was unworthy to live; she was appre- 
hensive of the future, and admitted auditory hallucinations. ‘ Voices in my head 
keep telling me to die as life is too good for me; I do not believe these voices are 
real; it is my conscience.” 


After three months she improved, became clean and tidy and co-operative, 
and had apparently lost her hallucinations. She was discharged and readmitted 
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a year later in a typical attack of acute mania from which she recovered in three 
months. 
At present she is working usefully in a factory. 


Types of Manic-depressive States. 


Besides the schizoid type described above, the cases divided themselves 
into 4 predominantly manic, 5 melancholic and 3 alternating manic and 
melancholic attacks. No prognostic significance seemed to be attached to 
these, although the course of the types varied. 

In the pure manic type amelioration of symptoms occurred early, usually 
in the first week. The patient then appeared normal for approximately a 
further week, but relapsed into a less severe overactivity and elation which 
took longer to return to normal. 

In the melancholic type the symptoms subsided more gradually but more 
progressively, and the ultimate length of illness was very much the same. 

The manic-depressive fluctuating type of attack lasted rather longer than 
the unmixed type, and the course of the illness was more erratic. 


Course of Disease. 


All the fully recovered cases showed amelioration of symptoms within 
three weeks of admission. Complete lucidity occurred within three days in 
three cases of mania, but was followed four days later by relapse lasting ten 
to fourteen days. . 

The earlier persistent improvement was observed the shorter was the 
length of attack. 

Of the 11 cases recovering within three months (including 3 recurrent), 8 
had improved within a week of admission and the other 3 within a fortnight. 


SCHIZOPHRENIA. 


Kraepelin originally classified schizophrenia according to the type of 
symptomatology exhibited, and this classification of schizophrenia has been 
modified but not materially changed by the psychiatrists who followed him. 
It comprises the following four types: 

Schizophrenia simplex.—A gradual withdrawal of interests with diminution 
of activity and with emotional apathy, usually without the formation of 
delusions or hallucinations, but giving rise to eccentricity of behaviour. 

Hebephrenta —Development of fatuous and infantile reactions, with 
grimacing, mannerisms, and a bizarre and grotesque delusional system not 
infrequently accompanied by hallucinations. 

Katatonia.—Prominence of negativistic reactions, with stupor or excite- 
ment and impulsiveness, always accompanied by hallucinations and some 
stereotypy of behaviour. 
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Paranoid schizophrentia.—Prominence of a bizarre delusional system often 
of a persecutory nature with hallucinations well marked. 

These types are given for the sake of completeness, but in the present series 
of adolescent cases they were ill-defined and of little prognostic help. The 
paranoid type was not seen at all and the cases generally showed a mixture 
of the three other types, either occurring together or as a change of phase in 
the same patient. l 

The most productive method was based on the following viewpoint, which 
is the result of personal observation and is probably not generally accepted. 
Schizophrenic illness is a process which results in a withdrawal of the per- 
sonality from reality, and which can only vary in the nature and distance of 
that withdrawal. This makes it particularly destructive with regard to normal 
behaviour and to interest in reality. | 

This process is accompanied always by an inadequate emotional response, 
which is an integral part of the process itself—-possibly cause, possibly effect. 

This process of withdrawal occurs either gradually, or in attacks separated 
by periods of normality, and is followed by recovery, remission, ‘‘ compromise,” 
or mental deterioration, depending on whether the process ceases, becomes 
latent, weakens or becomes established. 

The variations of this process exist probably only in so far as the personali- 
ties and constitutions of the patients differ, and if this view is correct, then the 
symptomatology is dependent on the previous personality and on the type of 
situation the patient has to face. This does not diminish the importance of the 
manifestations of schizophrenia, as they are the only first-hand evidence 
offered to the psychiatrist, who is probably more competent to sift and analyse 
them than the patients’ relatives are to give any adequate history. The 
variations of the process correspond broadly to Kraepelin’s classification, and 
may occur in the following way. 

The patient may withdraw slowly and gradually from the world by restric- 
tion of contact and interest and by building up a day-dream world of his own, 
viz. schizophrenia simplex. 

He may refuse to conform to the normal standards of behaviour, return 
to infantile habits, and build up so grotesque a dream-situation that any hint 
of reality is banished from his thoughts, viz. hebephrenia. 

He may deny more forcibly the world and actively resist all environment ; 
he may need the help of hallucinations in order to initiate any action at all, 
viz. katatonia. 

He may deny the presence of good in anything real and build up a perse- 
cutory phantasy from which anyone would wish to escape, viz. dementia 
paranoides. 

This viewpoint has been given in detail as it is hoped to show that the 
degree of the schizophrenic process is the most important symptomatic prog- 
nostic guide. The difficulties are in assessing this degree. 
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The state of affect, that is to say the degree of emotional response, is a useful 
indication. This is difficult to measure except grossly in objective manifes- 
tations, such as smiling and giggling without obvious cause, simpering when 
the facts warrant sadness or laughter, and in general the pleasurable inter- 
pretation of the unpleasant. 

So far scientific attempts at measuring affect have been unsuccessful. 
Landis (1932) reviewed the psychogalvanic reflex as a standard and found it 
quantitatively useless. Ebaugh (1936) suggests the psychological approach by 
word stimuli and reaction time, but this is impracticable among psychotics. 
Meyer (1922) has always held that prognostically the affective state is important 
in schizophrenia, in that the more dissociated the emotional tone was from 
the content of the psychosis, the worse was the outlook. He also pointed out 
the fallacy of accepting this dissociation at its face value without inquiring 
into the previous history and the personality as a whole. 

Mauz (1924) viewed the gradual (chronic) form of schizophrenic process as 
irrecoverable, exhibiting itself according to the Krapelinian symptomatology 
in one of three ways—schizokaria (schizophrenia simplex), hebephrenia or 
katatonia—all of which end after two or three years in dementia and represent 
15 per cent. of all schizophrenia. None of these cases showed pyknic physical 
constitution. He differentiated the schizophrenic attack from the insidious 
form in that it shows a more varied and mixed symptomatology. 

In regard to individual symptoms, Forel considered a bland course, organic 
symptoms and early onset of bad prognostic significance. 

Mayer-Gross, Mauz, Sukhareva and Kogan agreed that these were ominous 
indications. The latter authors add that the intensity of symptoms does 
not correspond to the severity of the psychosis. 


Analysis of Cases. 


These expressions of contemporary opinion agree closely with the results 
obtained in studying the symptomatology of the adolescent schizophrenics in 
the present series of cases. 

Forty-seven cases were diagnosed as schizophrenia, of which Io recovered 
fully, 4 partially and 33 not at all. Of these 33, 7 showed lucid intervals and 
at one stage were considered recurrent cases. The lucid intervals have got 
shorter and periods of psychosis longer until it has now become obvious that 
hope of recovery is very small, if it exists at all. 

The progeostic factors fall naturally into two groups, the first, general 
factors, and the second, particular and individual. 

The former group comprises : 

(1) The onset of the psychosis. 
(2) The emotional reaction of the patient. 
(3) The course of the disease, 
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The latter group consists of individual symptoms, and only those which 

seem to have bearing on prognosis have been included. These are: 
(1) Presence of mental confusion and disorientation. 
(2) Persistent non-varying hallucinations. 
(3) Somatic delusions. 

(4) Katatonia with stereotypy and grotesque behaviour. 

Onset has already been considered, and it has been shown that an acute 
stormy onset was commoner in the recoverable cases. | 

Emottonal reaction.—It was found that the more dissociated the emotional 
reaction was from the content of the psychosis the worse was the outlook. 

The patients showed either depression, apathy or dissociation in varying 
degree. No case showed elation and none showed fear of their illness, 
although among the depressed patients a few were rather frightened by their 
hallucinations. 

Marked depression was present in 8 out of the ro full recoveries; of the 
remaining 2, 1 showed an apathetic reaction, and 1 a labile reaction without 
marked dissociation or incongruity. Of the 4 social recoveries, 1 was depressed, 
I indifferent and 2 labile ; again in these 2 cases there was no dissociation. 

In the non-recovered group of 33 cases, not one case showed a true depres- 
sive reaction. Twelve cases showed indifference and absence of any emotional 
reaction, and 21 showed dissociation in varying degree. 

These findings are sufficiently constant to warrant the suggestion that 
adequacy of emotional reaction in the psychotic state is an important prognostic 
factor in symptomatology. 

Course of psychosts.—Of the 10 full recoveries, 6 had a stormy course with 
change of phase of psychosis and a florid symptomatology. The remaining 4 
showed a milder reaction, with an altogether blander course. 

The cases with a stormy course appeared to recover more quickly, having 
an average stay in hospital of three months as opposed to five months in the 
other cases. 

Of the 4 partial recoveries, 1 showed a mild course with change of phase 
from overactivity and restlessness to retardation, and the other 3 showed a 
bland unproductive picture. The average duration of these cases was 18 
months. 

Of the 33 non-recoveries, 8 had a bland course, 5 showed change of phase, 
and the remaining 20 showed a gradual progressive deterioration of behaviour 
with withdrawal from reality. These cases differed from the bland type in 
that their symptomatology was florid, although bizarre, and from the stormy 
type in that their behaviour was stereotyped and manneristic without showing 
marked restlessness and overactivity. 

These results suggest that the stormier the course the shorter the illness, and 
that change of phase in adolescent schizophrenia is more benign than an 


unchanging symptomatology. 
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Individual Symptoms. 


Presence of mental confusion with disorientation.—Only 4 cases showed any 
disorientation or true confusion, and therefore it is difficult to draw any 
inferences. 

These cases all recovered fully and had a shorter course than those cases 
without confusion, averaging 4 as against 6 months. They were associated 
with a stormy course, an acute onset and pyknosomatic type of physique. 

In 3 of the non-recovered cases there was apparent confusion, which was 
shown to be due to preoccupation with hallucinations, as the patients could 
all be brought back temporarily to their surroundings, and in none of these was 
there any clouding of consciousness. 

Presence and type of hallucinations.—Hallucinations were present in all but 7 
of the cases, auditory hallucinations being present in all the hallucinated 
patients, and visual hallucinations were present in I0 cases. 

Somatic hallucinations were probably present in many cases giving rise 
to somatic delusions, but it was quite impossible to determine their presence. 
These cases have been considered separately under delusions. 

The mere presence of hallucinations was not considered to influence prog- 
nosis in any way, as this is one of the main features of the psychosis. Three out 
of the 10 recoveries were non-hallucinated, 1 out of the 4 social recoveries, and 
3 out of the 33 non-recoveries. 

The important point seemed to be the persistence and unchanging nature 
of the hallucinations and their relation if any to the precipitating situation or 
previous personality. 

Of the 7 full recoveries with hallucinations, 6 complained of hearing voices 
which accused them of various crimes. Among these masturbation was the 
most frequent, followed by homo- or hetero-sexual intercourse, and in every 
case referable to past experiences or (more commonly) phantasies and temp- 
tations. 

Moreover these hallucinations were often varying and fleeting ; the voices 
would change in person, in quality and in speech content. Sometimes the 
alteration would be in all three. 

In 4 of the cases the hallucinations were recognized as the voices of relations 
—mother or father, or sisters and brothers. 

Among the 4 social recoveries, I case showed a persistent unchanging 
hallucinosis and remained in hospital for four years ; of the other 2 hallucinated 
cases, I was very reticent and refused to discuss his symptoms, and the other 
stated that he could hear strange voices threatening him and telling him to 
kill himself. 

Of the 33 non-recoveries, 30 were hallucinated ; in every case the patients 
seemed preoccupied with their ‘‘ voices,” and although it was difficult to 
obtain any accurate description it appeared evident that the hallucinations 
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were intense and persistent. Many of the patients were completely at the 
mercy of their hallucinations and 4 cases showed a pseudo-confusion due 
entirely to this. 

In 13 cases it was shown that the hallucination did not vary at all from 
day to day and had become stereotyped ; this became more evident as the 
disease progressed, but was present to some extent at the beginning. The 
hallucinations were noticeably more divorced from reality than in the recovered 
group. Often the voice was said to be that of God ; in 3 cases it was ““ from 
a dictaphone,” in 6 cases it was ‘‘ broadcast wireless voice.” Twelve non- 
recovered cases constantly answered their ‘‘ voices” aloud; none of the 
recovered cases did so. 

Visual hallucinations were present in 2 recovered and 8 non-recovered 
cases. These were all of an unpleasant nature. 

The important prognostic guide here seems to be the persistence of an un- 
changing hallucination of a more or less bizarre type associated with non- 
recovery. 

Somatic delusions.—Somatic delusions were absent from the recovered 
cases with the exception of one boy, who felt that his brain was acting diffe- 
rently and was being destroyed by his thoughts. This was so compatible with 
reality that one hesitated to call it a real delusion. 

In the social recoveries one girl stated she was pregnant and had been 
stabbed by a man ; although this was a delusion, it fitted in with her phantasies 
of sexual intercourse in her prepsychotic state. 

Among the deteriorating group, II cases out of 33 had bizarre somatic 
delusions, of which examples will be given. . 

This would appear to be a sign of poor prognosis. 

Katatonia.— Katatonia is defined as a condition of resistiveness and nega- 
tivism, often proceeding to stupor with occurrence of impulsive outbursts 
of violent overactivity probably of hallucinatory origin. 

This condition may occur either in acute or chronic form. The former was 
seen in one of the recovered cases, and only lasted for 14 days. 

The chronic form of katatonia shows, besides negativistic characteristics, 
stereotypy of speech and conduct with exhibition of mannerisms, facial grimac- 
ing and grotesque behaviour. 

This chronic katatonic state was found in g cases only, none of which 
recovered, and appears to be evidence of considerable depersonalization. 

The following case-histories are given in detail as examples of sympto- 
matology in schizophrenic cases : 


Case 34.—G. T—, aged 18. Admitted 29.x. 36. 

On admission he was very depressed and miserable ; he said he was unhappy 
because he could hear voices accusing him of being evil and saying he and his 
family were to be exterminated. 

His behaviour showed impulsiveness and some overactivity, and he was resistive 
to attention ; he refused food, became restless and quite confused, not knowing 
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where he was nor recognizing his relatives. At times he became free from hallu- 
cinations but remained depressed. 

Shortly after admission he broke a window and cut both wrists with the -roken 
glass; the wounds were intentional, and he admitted a suicidal attempt to escape 
from his hallucinations. 

Two months passed with little change, and then he became quieter and more 
co-operative. He stated that the hallucinations were less troublesome and more 
fleeting in type and he could not understand why he had become so ill. He began 
occupation therapy, and responded to reassurance and psychotherapy. His 
hallucinations disappeared and he became normal in behaviour. He was dis- 
charged four months after admission, and now, 34 years later, is working well, free 
from symptoms. 


CASE 37.—Joan R—, aged 17. Admitted 1.x. 37. 

On admission patient was noisy, restless and troublesome. She refused to stay 
in bed, shouted incoherently sometimes as if answering auditory hallucinations, 
and was actively resistant to any attention. She required nursing in a padded 
room, where she was difhcult with her food and incontinent of urine and faeces. 
She became destructive and tore up anything within reach and attacked all who 
came near her. A month later, after tube-feeding, she became more amenable, 
but was confused and thought she was at home, mistaking people around her. 

Six weeks after admission she became depressed, solitary, and suspicious of 
questioning. She appeared still to be hallucinated occasionally, and she refused 
to discuss her illness, saying she had forgotten it. Her speech became stilted. 

Three months after admission she was showing return to normality, and was 
discharged apparently well a month later. 

Now, two years after discharge, she is working well without symptoms, but 
does not recall any part of her illness. 


CasE 38.—Mary G. G—, aged 15. Admitted 9.v.37. 

Patient stated that she could at times hear the voice of a woman talking to her, 
telling her ‘ to go out,” “ not to go to work,” and “ to do silly things ” (unspecified). 
She was rational, not at all confused, but rather indifferent to her surroundings. 
She admitted that her mind was probably disordered and that her imagination 
was at fault. She was rather depressed by her illness. 

After two months she had improved and stated the voices had disappeared, 
and asked to go home against medical advice. 

One month later, 9.viti. 37, she was readmitted, with a return of her symptoms. 
She soon lost her hallucinations and settled down to work, asking that a suitable 
domestic situation be found for her. This was done, and she left apparently 
recovered on 20.x. 37, five months after her initial breakdown. She is now working 
well and free from symptoms. 


CASE 39.—Daphne C—, aged 18. Admitted 25.1. 37. 

This patient was actively hallucinated on admission, saying that the voices 
of men were accusing her of pregnancy and that she could see faces gazing at her. 
These hallucinations varied in intensity and in nature, and seemed to be fleeting, 
so that she was in no way preoccupied by this hallucinosis. 

She was depressed and anxious. She said her mother and father were going 
to kill her. Improvement followed, although the belief persisted that everyone 
knew of her past and talked about it. She began to occupy herself and help in 
the ward, and then suddenly one night she grew wildly excited and shouted that 
a man was trying to get into her window to assault her. She rushed to the window 
and smashed it. For a month she remained agitated, impulsive in action, and 
restless ; there was a return of hallucinations and she would suddenly laugh or 
cry without appareut cause. This gradually improved and she was discharged 
well six months after admission. 

Two years later patient is working well and is engaged to be married. 
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Case 40.—Margaret B—, aged 17. Admitted 3.vili.35. 

Patient had visual and auditory hallucinations on admission, stating that she 
could see and hear men trying to follow her. She was very depressed and worried 
about this, resistive to attention and rambling and incoherent in speech. 

. She was not clearly orientated, though usually she knew she was in a hospital 
surrounded by nurses and patients. She appeared very frightened and apprehensive 
of everyone, but after three or four days settled down and was more manageable. 

The hallucinations disappeared, but she became mentally facile and fatuous 
and her reactions were childish. She preferred to be alone and read children’s 
picture books or play with dolls. Gradually she was educated back to interest in 
reality, and from depression she changed to cheerfulness. At no time did she lose 
her ability to write rational letters home. 

Four months after admission she was discharged home to Ireland, well except 
for a tendency to mischievous irresponsibility, possibly of national origin. 

Four and a half years later she writes that she is working well, making linen, 
and has had no return of her “ old trouble.” 


CASE 45.—Marguerite C—, aged 15. Admitted 16.v.37. 

On admission patient showed a typical schizophrenic reaction, giggling to 
herself, answering questions foolishly and irrelevantly ; she appeared out of touch 
with her environment, although not confused. She stated she could hear voices 
all day and all night talking to her; these she was unable to describe, except that 
they were “ grawn ups.” Her concentration on any occupation was very poor 
and no interest could be held longer than a few minutes. Her emotional reaction 
was labile, and she was mostly either giggling or crying. The hallucinations 
became more variable and occasional, disappearing two months after admission, 
but she remained mildly depressed and retarded. 

Six months after admission she left the hospital mildly depressed and retarded, 
and with no insight into her illness. 

Since then she has remained socially well and is in intermittent factory work ; 
at home she is ‘* subject to moods, tends to day-dream and is forgetful ‘’"—obviously 
not fully recovered. 


CASE 59.—John H—, aged 19. 

Patient was quite well orientated and coherent in speech on admission ; he 
seemed indifferent to his surroundings and very apathetic. He said he knew he 
had dementia praecox because he felt his body had changed, and he really did not 
think it existed at all. He suggested that his own body had disintegrated and been 
replaced by someone else. He stated that he could often see faces looking at him 
and hear voices talking about lunatic asylums and his insanity. These remarks 
were all made in an apathetic way, and he seemed quite indifferent to environment, 
although he said he felt depressed. 

Attempts at re-integration were made by psychotherapy ; these failed, as he 
accepted anything said to him only too willingly, without considering that it 
applied in his case. 

He was given opportunities for occupation in the several departments of the 
hospital, but was so preoccupied with his illness that they were all unsuccessful 
and he developed a stereotyped excuse—‘* I am not feeling well to-day ; I am weak 
and exhausted ; perhaps to-morrow." 

He is still, three years after admission, dull, apathetic and unresponsive ; his 
hallucinations are constant and he smiles at them; his delusions are more fixed. 


CasE 60.—William C—, aged 18. Admitted 4.ix.37. 

Patient was well orientated and aware of his surroundings. He was indifferent 
to them and quite inaccessible. 

His hallucinations were constant: “ Voices swear at me—men’s voices ; hear 
them call me filthy names; all the time; Pil shout at them.” Besides this he 
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had well-marked bizarre somatic delusions: ‘“ My stomach has been electrocuted ; 
my blood is black and quite useless.” He would smile all the time he was talking 
about his illness and listening to his hallucinations, and his emotional reaction 
was markedly incongruous. 

This state continued for a vear, after which he became faulty in jabi, dull, 
apathetic, and developed mannerisms and stereotypy of behaviour. 

Two and a half years after admission he had not improved. 


CasE 61.—Ali B—, aged 17. Admitted 20.ii.35. 
Patient had auditory hallucinations on admission, was reserved and suspicious. 


He described how the neighbours had drilled holes through the wall to spy on him, 


and said that television was affecting his thoughts and actions. 

He then passed through an agitated and frightened stage, saying there was a 
plot to castrate and kill him. 

Five months later he became exalted and expressed grandiose delusions: “I 
have all the money inthe world. A car will be at the door ; Iam leaving to-morrow.” 

He remained hallucinated throughout and during the last two years he has 
alternated between exaltation—‘‘ They tell me I am King ’’—and aggressive perse- 
cution,—‘‘ They call me filthy names; I will kill them, spoiling my body.” 

His emotional reaction is constant throughout—apathy usually predominating 
with outbursts of impulsive anger or states of fear occurring sporadically. 

Five years after admission he is unchanged. 


CASE 67.—Florence R. C—, aged 17. Admitted 17.11. 36. . 

Patient was childish, fatuous in conversation and giggling on admission. She was 
quite out of touch with environment, and unable to give any coherent account of 
herself. Sherepeated stereotyped phrases—' The window is dirty ; stopshouting : 
it is horrible ’’—and she became noisy and restless at times, apparently answering 
auditory hallucinations. 

She was restless, resistive to attention, and made frequent grimaces, spending 
most of the time grinning to herself. Her behaviour was grotesque and bizarre. 
Gradually she became katatonic, with increase of resistiveness and stupor, and she 
refused food and was mute, with occasional outbursts and continued hallucinations. 

Two years after admission she had deteriorated, laughing to herself inanely, 
untidy and restless, unable to answer questions and showing stereotypy, mannerisms 
and grotesque antics. 

Four years after admission the picture is still the same. 


Case 71.—Emily B—, aged 18. Admitted 7.11. 37. 

Patient is described as facile, emotionally unstable and troubled by auditory 
hallucinations. She had fixed delusions that she had been put into a trance and 
had several blood transfusions from men who had fallen in love with her. 

She settled down in hospital in spite of this for a month, but then had noisy, 
excited, impulsive outbursts of answering her hallucinations. 

After this she slowly deteriorated, showing chronic katatonic symptoms of 
impulsive resistiveness with bizarre delusions that her body had disappeared and 
pieces of it sent all over the world. 

She laughed and giggled while describing the awful tortures to which she was 
being subjected. Her somatic delusions becatne fixed, and she gradually deterio- 
rated in habits and behaviour. 

Three years after admission there is no improvement. 


Case 78.—Ernest B—, aged 18. Admitted 17.1. 36. 

On admission patient was actively hallucinated stating that voices of strange 
women were talking to him, “ Telling me to do strange things; end it all and get 
out.” He said that shadowy things which he could see controlled his mind. 

His atlect seemed totally inadequate. He smiled foolishly when speaking of 
the intense unhappiness which depressed him ; he was cheerful in a facile way with 
the nurses, and then would suddenly cry without appearing depressed. 
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No evidence of katatonia, negativism, stereotypy or manneristic behaviour ; 
onentation and memory good. 

Three months later he had not changed and showed apathy, hallu- 
cinosis with outbursts of impulsive behaviour (window smashing); he began to 
answer “ the voices.” Occupied himself ; clean and tidy ; querulous at times. 

Six months after admission a period of excitement occurred lasting three 
months, followed by stupor, in which he refused food, became faulty in habits and 
dificult to nurse for four months. 

He returned to his apathetic day-dreaming, gradually lost interest in all occu- 
pation, and now, four years after admission, is retarded, hallucinated, and only 
occasionally interested in card games, etc. He is impulsive at times and not 
allowed out of observation. 


TREATMENT. 

The problem of adequate treatment for the adolescent psychotic is a very 
real one. As a prognostic factor it is unreliable at present owing to the multi- 
plicity of therapeutic procedure which have been supported and found of use 
by some. 

In any case it is only on other prognostic factors that correct assessment 
of any particular therapeutic measure can be based. 

Many specific treatments have been supported without this understanding 
of the principles of prognosis, and therefore many results have accrued which 
are unlikely to stand the test of time. 

The present cases have been managed rather than given any specific therapy. 
This management has been as constant as possible in every case, and resolves 
itself into treatment of symptoms as they arise, physical as well as mental, 
suitable occupation, stimulation of interest in environment, with attempted 
psychic and social rehabilitation. 

The induction of convulsions by electricity or cardiazol, of severe hypo- 
glycaemia, of hyperpyrexia, or of prolonged narcosis was not employed in any 
case. In spite of immediate benefit described as following these differing 
types of treatment, it is perhaps too early to judge whether the final results 
will be better or possibly worse than before. 

Therefore response to treatment is not considered as a prognostic factor 
to be discussed here, and, even if some valuable therapy, such as the use of 
malaria in dementia paralytica, 1s the outcome of this plethora of treatments, 
the final result will rest firmly on such antecedent prognostic factors as have 
been described in this thesis. 


SUMMARY OF RESULTS. 

A study of 78 cases of adolescent psychosis admitted to Shenley Hospital 
from 1935 to 1937 has been made with a view to ascertaining the importance 
of certain factors in relation to prognosis. 

The following results were obtained, and illustrative case histories have 
been given : 
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INDIVIDUAL FACTORS. 
Heredity. 


The occurrence of multiple psychotic tainting in the family history was 
associated with a bad prognosis. 

Sporadic cases of psychosis in the family history appeared to give no worse 
result than an untainted ancestry. 


Environment. 
(a) Eccentric parents produced faulty reactions in their children, and if 
these children developed psychosis it appeared to be prolonged and less recover- 


able. 
(b) Rehabilitation in suitable employment helped to stabilize recovery. 
(c) Acute prepsychotic environmental changes (precipitating situations) 
seemed to precede recoverable cases more often than others. 


Physique. 
Pyknosomatic types had the best prognosis, dysplastic the worst. 


Personality. 
Those personalities showing an ability to come into contact with the world 
—some amiability, initiative and adaptability—were associated with recover- 


able psychoses. 
Those personalities lacking the above and showing a shut-in and sensitive 


reaction, unable to make social contacts and unable to stand up to reality, 
seemed unduly vulnerable to psychosis, and were likely to accept and retain 


psychotic reactions. 
Intellectual and emotional poverty rarely recovered, and psychoses super- 


imposed on mental deficiency were invariably malignant. 


Onset of Psychosis. 
The earlier the onset of personality change or psychotic behaviour the worse 


was the prognosis. 
An acute stormy onset usually preceded a stormy illness with a favourable 


result. | 


Svmptomatology. 


The type of psychosis had a prognostic value of its own. 
Acute confusional states always recovered; manic-depressive psychoses 
had a tendency to recovery in adolescence, although the disease is known to 


be recurrent. 
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The outlook is most doubtful in schizophrenia, and at its worst in those 
psychoses associated with chronic organic disease of the brain. 


Manic-Depressive Psychoses. 


(a) Predominantly manic states had no better prognosis than depressive 
or mixed types. Although they appeared to recover more quickly soon after 
admission, they tended to relapse again. The depressive types tended to 
recover more gradually and smoothly. 

(b) Schizophrenic traits in the psychoses tended to prolong the attack. 

(c) Hallucinations occurred in less than a quarter of the cases and were 
associated with a prolonged illness. 

(d) Most of the full recoveries had become normal and fit for discharge 
within three months of admission. 

(e) Early improvement meant a short attack. 


Schizophrenia. 
Symptomatic factors have been divided into two groups—general and 
particular. 
General symptoms : 
(a) Emotional reaction or affective state. 

Incongruity and dissociation were associated with non-recovering 
cases ; apathy was also a bad sign. Good results occurred in those 
cases which showed a more adequate and congruous reaction. 

(b) Course of illness. 
The stormier and more florid the course the quicker was the recovery. 
A bland unchanging course was usually not associated with recovery. 
Particular symptoms : 
(a) Benign—-Mental confusion and disorientation. 
Fleeting and variable hallucinosis. 
(b) Malignant—Persistent non-varying hallucinations. 
Somatic delusions. 
Chronic katatonic symptoms, stereotypy, fatuous emotional 
reactions and grotesque behaviour. 


CONCLUSION. 

The above summary of results shows that certain points elicited in the 
investigation of these adolescent psychotics were associated with recovery, 
others with deterioration. 

Since treatment has been identical for the two groups it may be inferred 
that these factors are of prognostic importance. 

No single symptom nor any one factor definitely decides a prognosis. 
Therefore an attempt must be made to correlate these individual factors. For 
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this correlation it must be granted firstly thatthe psychosis represents the 
reaction on the part of the patient’s personality to environment, and secondly 
that the occurrence of psychosis is followed by the appearance of two trends, 
one towards recovery and the other towards abandonment of all contact 
with reality. ; 

It is now suggested that for recovery is needed some soundness of stock 
giving stable parental influences to guide the patient into stable reactions. 
This leads to the formation of a personality strong to resist psychosis and 
therefore more likely to recover from it. 

Biogenetically this seems to be accompanied often by a pyknosomatic 
physique. | | 

The nature of the environment is important, as it is the most variable 
factor. The environment should be helpful towards a personality trying to 
make contact with reality, and the importance of post-psychotic rehabilitation 
and general improvement in social economic conditions cannot be too greatly 
stressed. 

The psychosis itself brings out further points. 

If the fight between the two opposing trends is acute and severe it will be 
short as well as sharp, and probably lead to recovery. The slow insidious 
withdrawal of the patient seems to favour the destruction of his personality, 
and therefore the more acute illnesses, such as the confusional states, acute 
manias and melancholias and florid schizophrenias do well. 

This trend to recovery is associated with preservation during the psychosis 
of normal emotional reaction, although this may be exaggerated in degree. 

Dissociation of emotional reaction, persistence of symptoms and increase 
in withdrawal from environment are signs that the destructive tendency is 
gaining the upper hand ; these are evidenced particularly by chronic katatonia, 
stereotypy and grotesque behaviour. 

Therefore the complete evaluation of prognostic factors depends on the 
recognition of the nature and direction of the trend of the psychosis, and 
results can only be founded on a careful study of the patient before, during 
and after his illness. 
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OBSERVATIONS IN HYPOGLYCAEMIA III: C.S.F. SUGAR 
AND COMA. 
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FINDING the blood-sugar level uncorrelated with the clinical symptoms 
of hypoglycaemia, Day and Niver (2) tried to establish the sugar level in the 
cerebro-spinal fluid as an indicator of the onset of coma. After examina- 
tion of the sugar in both fluids every half hour from the injection 
of insulin until feeding of the patient, they found that coma_ began 
when the C.S.F. sugar reached a point between 30 and 15 mgm. per cent., 
whereas blood sugar was at its lowest point several hours before. The ratio 
C.S.F. sugar/blood sugar, normally between 10/8 and 10/6, was according to 
these authors ‘‘ completely reversed ” from the first hour after insulin injection 
onwards. They base their views on 43 observations of which only one was 
divergent, but no detailed figures are given. The four curves reproduced for 
illustration show the slow fall of C.S.F. sugar against the rapid falling blood- 
sugar level; but the alleged close correlation between coma and C.S.F. sugar 
can only be seen in one of the curves. 

Zeghauser and Erb (5) came to the same conclusion after examining the C.S.F. 
of thirteen patients during the pre-comatose and the comatose stage of hypo- 
glycaemia. They performed two, and in a few cases three lumbar punctures 
in each patient. They found the C.S.F. sugar always lower in coma than in the 
precomatose stage, and believe that it goes parallel with the increasing severity 
of clinical symptoms. 

Day and Niver’s observations have been accepted among others by Mc- 
Gregor and Sandison (4), who, however, observed that the sugar level of the 
C.S.F. did not rise for some time after intravenous glucose was given and the 
patient was out of coma. 


METHOD. 


We performed 14 lumbar punctures on six patients who were chosen because 
they were relatively quiet in the precomatose stage and had no motor symptoms 
during coma. It did not seem feasible to leave the needle in position through- 
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out the hypoglycaemia, the method used by Day and Niver; on the other 
hand, single lumbar punctures, as done by Zeghauser and Erb, could not 
furnish a clear picture of the movements in the C.S.F. sugar level. The needle 
was, therefore, left in position for approximately half an hour, during which 
time 2-4 specimens were taken. On four occasions we performed two lumbar 
punctures in the same patient on the same day ; later we tried to eliminate 
the possible effect of the first on the second lumbar puncture, by testing the 
three periods (precomatose, comatose, and waking-up period) on different days. 
There was no essential difference in the results of this procedure and the earlier 
one. For testing the waking-up period the needle was inserted in coma, and 
while the patient received intravenous glucose it was left in position until one 
or two*’specimens were taken from the awakened patient. We thus collected 
35 specimens of C.S.F. in which the sugar content was examined, using the 
Hagedorn-Jensen method, mostly in duplicate. Some of the parallel blood- 
sugar specimens were taken at the same time as the liquor specimens, but 
most of them were taken 10-20 minutes before in order to avoid the influence 
of the stimulus of the lumbar puncture on the blood-sugar level. 


RESULTS. 


In six observations of the precomatose stage, we found the C.S.F. sugar 
value above that of the blood sugar approximately two hours after the injection 
of insulin. The C.S.F. sugar fell below the blood sugar in three observations 
within the next half hour, but this was obviously produced by the sharp rise 
of the blood sugar caused by the stimulation of the lumbar puncture. In all 
cases the two levels approached one another when the patient went into coma ; 
but of eight observations during coma, only three showed C.S.F. sugar level 
lower than the corresponding blood-sugar level. Generally speaking, the two 
curves run parallel, and the increase in blood sugar produced by the stimulus 
-of the lumbar puncture is repeated with some delay in a corresponding rise 
of the C.S.F. sugar. This holds true for the precomatose stage as well as during 
coma. 

Our findings during the waking-up period (five observations) show that the 
return of consciousness is not related to a rise of the C.S.F. sugar level. While 
the blood sugar rose up to between 170 and 300 mgm. per cent. and the patient 
was completely awake, accessible and answering rationally, the C.S.F. sugar 
remained unaltered, in one case for 14 minutes (Fig. 2), and began to increase 
only after 10-20 minutes’ delay. 

In the following detailed survey of our observations, all numbers, not 
indicated otherwise, represent mgm. per cent. of sugar (total reduction) ; 
blood-sugar estimations are given in zfalics ; C.S.F. sugar estimations in ordinary 
print. All times are a.m. Further observations are recorded in Figs. 1-4. 
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S. T— 26.1. 40 7.25 60 units insulin. | E.D— 7.1.41 7.32 Igo units insulin. 
9.25 Drowsy, 50. | 10.45 In coma. 
9.35 First L.P., 55. | II.I5 20. 
9.55 48. 


11.22 L.P. 17. 
10.05 54, needle removed. 


10.55 Sopor. awake. 
11.12 [n coma. 11.30 202. 
11.30 42. 11.34 22, needle reinoved. 
11.40 Second L.P. 47. L. B— 14. iii. 41 7.30 roo units insulin. 
11.42 110 c.c. glucose i.v., 9.53 Drowsy, 34. 
waking up. 9.56 First L.P. 60. — 
11.46 42, needle removed. 10.06 63. 
11.50 237. 10.16 56. 
E. D— _ 3.4.41 7.45 190 units insulin. 10.26 56, needle removed. 
9.43 38. 10.28 38. 
9.50 Drowsy, stuporous, 10.35 In coma. 
L.P. 53. 11.04 33. 
10.15 46. 11.10 Second L.P. 45. 
10.24 29, needle removed. 11.12 rooc.c. glucose i.v. ; 
E.D— 6.i.41 7.30 190 units insulin. restless, needle 


| 
| 
9.35 Drowsy, 45. removed. l l 
9.43 L.P. 47, waking up. K. A— 31. i. gr 7.30 150 units insulin, 
10.10 48. fasting b.s. 105. 
10.15 Still awake, 35; 10.30 In coma. 
|) 


needle removed. 10.45 48. 
10.55 L.P. 55. 


11.00 6o c.c. glucose i.v., 


awake. 


11.08 173,48; needle re- 


moved. 


DISCUSSION. 


Certain conclusions can be drawn from our investigations although they 
did not procure values of the C.S.F. sugar at the actual time when the patient 
went into coma. Attempts to obtain these were unsuccessful because we 
found it impossible in our patients to extend the duration of the lumbar 
puncture over more than half an hour. The rise in blood sugar brought about 
by the stimulus of the lumbar puncture regularly delayed the beginning of 
coma. In spite of a considerable decrease of C.S.F. sugar, which in one case 
fell to almost half of its value within 35 minutes, the patient remained awake 
and went into coma only about half an hour after the needle had been removed. 
This observation in itself is inconsistent with the idea of coma being dependent 
on the level of C.S.F. sugar. Further proof against this idea are the fluctuations 
of this level observed during coma parallel with blood-sugar fluctuations, but 
without concomitant clinical changes. Finally, from the absence of correla- 
tion between waking up and C.S.F. sugar it can be discarded as a fallacy. 

One of the factors misleading the authors who promoted the idea was that 
they did not take account of the lumbar puncture acting as a stimulus, and 
raising the blood-sugar curve. This probably produced the ‘‘ reversed ratio ” 
found by Day and Niver, as well as the disproportionate high blood-sugar 
values as compared with C.S.F. sugar found by Zeghauser and Erb, who took 
their blood specimens simultaneously with the lumbar puncture. 


11.28 70 c.c. glucose i.v., 
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The influence of the lumbar puncture as a stimulus and of other factors inter- 
fering with the studies in C.S.F. sugar has been discussed by von Bothmer (1), 
who lately conducted a thorough investigation into the problem. He examined 
the relation between the two sugar levels in 105 normal persons and in a 
number of patients suffering from diseases of the nervous system. Under 


normal conditions, 1.e. if the permeability of the meningeal barrier was normal, 
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he found the C.S.F. sugar following closely the variations of the blood sugar 
with a delay of 15 to 30 minutes. The ratio blood sugar/C.S.F. sugar, however, 
was not static, but variable ; it is relatively higher in cases of low blood sugar, 
and, conversely, relatively lower if the blood-sugar level is increased. It is, 
therefore, impossible to give a standard ratio which could be considered as 
normal, irrespective of the blood-sugar level. From von Bothmer's results, 
the increase of the ratio from 57 per cent. in the precomatose stage to 73 
per cent. during coma, as observed in one of our patients, is not abnormal, 
because of the parallel decrease of both sugar levels. The closing-in of the 
two curves frequently observed in our cases is only what one would expect 
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under normal conditions of permeability. In some cases, however, the ratio 
shows a definitely pathological increase and is even reversed (see Figs. 1 and 
4). This is, according to von Bothmer, an unspecific symptom observed 
sometimes in diseases with diffuse and severe cerebro-spinal changes like 
tumours, cerebro-spinal syphilis, uraemia, carbon monoxide poisoning, etc. 
The explanation that the increased ratio may be due to alterations of per- 
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meability in the barrier between blood and C.S.F. seems to be ruled out for 
hypoglycaemic coma by the findings of Forstmeyer (3), who discovered no 
demonstrable changes in the permeability during the insulin treatment. Further 
research on this point is wanted. 


SUMMARY. 


The results of parallel examinations of the sugar levels in blood and in 
cerebro-spinal fluid did not confirm the idea that the hypoglycaemic coma 
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is correlated with a low C.S.F. sugar level, or that the clinical symptoms of 
hypoglycaemia are more dependent on the C.S.F. sugar than on the blood 
sugar. The two levels run a parallel course with a certain temporal delay 
of the C.S.F. sugar ; this corresponds to results obtained under physiological 
conditions. The ‘‘ reversed ratio’’ found in some cases during coma cannot 
be explained from our present knowledge. 


We wish to record our gratitude to Dr. P. K. McCowan, the Physician- 
Superintendent of Crichton Royal, for his interest in our work, and for his 
permission to publish these observations. 
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UNCO-OPERATIVE PATIENTS. 
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Deputy Medical Superintendent, Sutton Emergency Hospital. 


[Received September 12, 1941.) 


THE reduction in the incidence of pulmonary tuberculosis among chronic 
psychotic cases has been one of the most striking indications of the improve- 
ment in conditions of institutional care during the present century. Provided 
that he is sufficiently co-operative, the patient who enters a mental hospital 
with an active lesion has generally at least as good a prospect of recovery as 
the patient who attends a general hospital or dispensary for a lesion of similar 
severity. For even if the nature of his mental disturbance may sometimes be 
such as to make his attitude to the illness unsatisfactory, he is often relieved 
of that fear of economic stress and feeling of obligation to his dependents to 
return to work as soon as possible, which so often prejudices recovery in the 
patient of sound mind. 

In some methods of treatment, especially in graduated exercise and artificial 
pneumothorax, a very high degree of co-operation and self-control are required 
of the patient. Comparatively few patients under care for mental disorder are 
suitable for pneumothorax treatment, and it is fortunate that it is less often 
indicated, as prolonged rest in bed and nursing are available for the institu- 
tionalized case and the time-factor is of much less importance. The most 
difficult problem is presented by those patients whose condition does not 
allow of the complete rest, mental, physical and pulmonary, which is necessary, 
and who resent and resist not only treatment, but adequate nutrition as well. 
In such cases, when tuberculosis becomes active during a period of excitement, 
accurate diagnosis is difficult, and rest can only be obtained by the use of large 
doses of sedatives, which reduce bodily resistance and destroy appetite. Cases 
of resistive stupor are hardly less difficult to manage, and in spite of tube-feeding 
a gradual physical deterioration and loss of weight usually occurs. 

The object of the present work was to find a method of ensuring sufficient 
rest in excited and resistive patients, and at the same time to maintain a 
positive metabolism allowing of an increase in weight and an optimum resistance 
to the disease. The technique finally arrived at consists essentially in keeping 
the patients in bed with enough sedative to keep them reasonably quiet and in 
producing an increased appetite by artificial means. At the same time a high 
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caloric diet consisting predominantly of carbohydrate is given and gradually 
increased to the limit of the patient’s tolerance. Appetite is increased in a 
number of ways. The high carbohydrate intake is supported by large doses 
of insulin and dilute hydrochloric acid is given before feeds. Thirst is encou- 
raged by the giving of atropine, which is effective because the patients are only 
allowed to drink fluids of high nutritive value. Appetite was also encouraged 
where possible by psychotherapeutic methods varying with each individual 
patient. 

It was found that such a treatment was practicable only if great attention 
was paid to detail; the practical points learned from early difficulties have 
allowed of some standardization of the method. Although it is the present 
purpose to describe this standardized technique, it must be emphasized that 
considerable variations have to be made in accordance with the individual 
features of the patient’s mental state and metabolic potentialities. 

In the cases described it was found possible to increase the caloric intake 
gradually without causing vomiting or inadequate absorption. All the cases 
became afebrile during treatment, and there was a considerable increase in 
weight. Since the conclusion of treatment the cases have been followed for a 
period of three years, and their subsequent history will be described. 


SELECTION OF CASES. 


The ten cases studied were cases of proven tuberculosis in males whose 
mental condition was such as to make adequate treatment on ordinary lines 
impossible, or who were making no progress on rest in bed as they refused to 
take enough nourishment and were not gaining on routine tube-feeding. Three 
cases coming into this category were rejected, as they were in a terminal 
condition ; these three died within three months. The cases treated were a 
difficult and antisocial group who were unco-operative in many ways. The 
principal reasons for the lack of co-operation in each case were as follows : 


State of excitement, refusal to stay in bed, fighting and 


florid delusional state 2 : : : . 3 cases. 
Resistive stupor . ; 3 ; ; l = 3 x 
Belief that food was poned i ! ; ; nA i 
Paranoid malcontent . ; : . I case. 
Anxiety state with fear and suspicion of erect s 3 


Modified courses of treatment were given to more co-operative patients, 
but the special study here described was made on the unco-operative group. 
The individual case-histories are given later. 


THE METHOD. 


(a) General principles —The patients were confined to bed except, in most 
of the cases, towards the end of treatment. The stuporose cases were kept 
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away from the others and no sedative was given, although they would occa- 
sionally get out of bed aimlessly, especially if someone came near. Six of the 
cases were given paraldehyde 3ij three times a day, and in the three excited 
cases this had to be supplemented with extra doses of paraldehyde and occa- 
sional injections of morphine and hyoscine. In one case this was not enough 
to secure rest, and in spite of the active disease a course of somnifaine narcosis 
was given lasting 19 days. Treatment was continued, and during this period 
the patient, who had previously been exhausted from excitement, gained 
24lb. Apart from this case it was found that barbiturates reduced the appetite 
too much and they were not used. The beds were put into the open air as 
much as possible. Beside each bed was a mug of unbreakable glass which was 
kept filled with 74 per cent. glucose solution flavoured with citric acid. Since 
the patients became very thirsty, especially in hot weather, and no water was 
allowed, this ensured a steady intake of carbohydrate. This strength of 
glucose was found to be acceptable to the patients, but higher percentages 
were refused, as they caused nausea. Each glass was kept filled from a large 
graduated bottle so that the daily intake could be measured. 

A balanced diet based on the routine hospital diet was given. This was 
found to be low in fats, and was supplemented somewhat. The basic diet 
given contained no milk or eggs, and these were given in the special feeds. 
Second helpings were given freely and an intake of 3,000 to 4,000 calories 
daily was aimed at. It was found that most food was taken early in the day 
and that the following distribution allowed of the greatest intake: breakfast 
950 c., lunch 1,700c., tea 800c., supper 350c. It was found inadvisable to press 
the patients to eat in the evening. 

At 9 a.m. and 3 p.m. each patient was given one of two mixtures : 


(1) Tr. bellad. miv—xx. 
Mist. strych. acid. ad 3j. 
or 
(2) Glycerin. pepsini nxxx. 
Ac. hydrochlor. dil. mxl. 
Inf. quassiae 311. 
Aq. ad 3j. 


Where these could not be given, atropine gr. jg was given by injection. 
It was found best to alternate the two mixtures, or to give the one which 
seemed to work best with the individual patient. 

At 10 a.m. and 3 p.m. a dose of insulin was given varying from 5 to 40 units 
according to the stage of treatment, followed by a special liquid feed. Where 
this was refused a tube-feed was given. These feeds consisted at first only of 
small quantities of glucose solution, but as the patient's tolerance and power 
of absorption improved, eggs, cream and cod-liver oil were added until the 
daily caloric intake was raised to 6,000 to 9,000 calories. The maximum intake 
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was usually reached by the third week. By this time the dosage of insulin 
had gradually been raised to 30 to 40 units twice a day. The insulin was used 
not so much on account of its ultimate effect on carbohydrate metabolism as on 
account of its immediate effect in increasing appetite. 

It was found inadvisable to press the extra diet too much in the early 


WEIGHT 
7 


DAYS 
7 4 2i 28 35 42 49 56 63 70 


Fie. 1.—Weight charts of patients during treatment. 


stages, and a rest-day once a week in which no extra feeds were given seemed 
to help in avoiding a distaste for food. It was very necessary to avoid 
antagonism to the treatment developing as part of the patient’s psychosis, and 
with the more demented patients some curious artifices had to be employed. 
One man would only take the extra food if he thought he had stolen it, and 
another only if he was assured that it was faeces. In the case of two patients 
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whose breakdown was associated with feelings of inadequacy, due in one case 
to physical disorder and in the other to a mild degree of mental defect, the 
treatment proved to be a sort of staff upon which they leaned on their road to 
mental health, and they soon became very co-operative and interested in the 
details. Another was at one time persuaded that the treatment would make 
him stronger than all men, which led to his taking over 11,000 calories on that 
dav. 


DAYS 
28 35 42 49 56 63 


Fic. 2.—Weight charts of patients during treatment. 


(b) Diet and routine.—The basic diet consisted of an ordinary balanced 
diet based on the routine hospital diet with quantities increased, especially in 
foods containing fat, but with eggs and extra milk excluded. The average 
amount available daily was 700 gm. carbohydrate, 70 gm. protein, 
and 65 gm. fat. This was not all taken, as a rule, but the amount left 
was recorded after each meal. In some cases very little was taken, and the 
patients were for short periods relying on the extra feeds for their nutrition. 

The extra feeds consisted of the glucose solution, which was always left 
within the patient’s reach, and of special liquid feeds which were given between 
meals or by nasal catheter according to the state of the patient. The amount 
and frequency of the feeds was increased very gradually, and the routine given 
is one that was developed as the result of experience with the earlier cases. 
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Fic. 3.—Condensed summary of record of one case. 
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7 4 2 28 35 42 49 56 63 


DAILY 


UNITS OF 
INSULIN 
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TOTAL DAILY 
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CARBOHYDRATE O 


SUPPLEMENTARY 
PROTEIN E 


AND FAT @ 


IN GR 
35 


Fic. 4.—Chart from a case showing increasing amounts of extra feeds in grammes of protein, 
fat and carbohydrate. Note weekly rest-days. 
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It was not used rigidly, and signs of intolerance such as vomiting and the 
appearance of undigested food in the stools were taken as an indication for 
stopping all extra feeds and starting them again very gradually. The schedule 


below represents an average case : 


First day. 
8 am. Breakfast (about 950 cals.). 
Average content: Carbohydrate 150 gm. 
Protein . 30 ,, 
Fat . ©. 25 , 
9 am. Either Mist. I. Tr. bellad. miv. 
Mist. strych. acid. ad 3j. 
or Mist. II. Glycerin. pepsini mxxx. 
Ac. hydrochlor. dil. mj. 
Inf. quassiae }iij. 
Aq. ad. 3}. 
Io a.m. Drink of 8 oz. of 74 per cent. glucose with citric acid. 
1 p.m. Lunch (about 1,700 cals.). 
Average content: Carbohydrate 330 gm. 
Protein . 40 ,, 
Fat . . 20 ,, 
3 pm. Mist. I or IT. 
4 pm. Drink of 8 oz. of 74 per cent. glucose with citric acid. 
4.30p.m. Tea (about 775 cals.). 
Average content: Carbohydrate 170 gm. 
Fat i P I5 ,, 
7-45 p.m. Supper (about 300 cals.). 
Average content: Carbohydrate 6o ,, 
Fat i í 6 ,, 
Summary : Total calories, 3,850 approx. (excluding extra glucose solution 
taken). 
Insulin : None. 


Second dav. 


Extra feeds: Two drinks (8 oz. each) of glucose solution. 
No eggs or milk, except in tea, allowed on first day. 


As on first day, with an extra 8 oz. of glucose solution at 6 p.m. 


Third dav. 


As on previous day, with an extra 8 oz. of glucose solution at 11.30 a.m. 
Two § pints of milk, with breakfast and tea. 


Fourth dav. 


8 am. Breakfast as on first day. 
$ pint of milk. 
g a.m. Mist. I or II, with 8 oz. of 7} per cent. glucose solution. 
ro a.m. Extra liquid feed consisting of 1 egg (raw). 
| 3 pint of milk. 
3 oz. glucose. 
Total bulk made up to one pint, to be increased in hot weather. 
11.30a.m. Drink of 8 oz. of 7} per cent. glucose solution. 
I p.m. Mist. IT. 
Lunch as on first day. 
3 p.m. Drink of 8 oz. of 7} per cent. glucose solution. 
4 pm. Mist. [ or IT. 
4.30p.m. Tea as on first day. 


$ pint of milk. 


1942. | 


6 p.m. 


TAS p.m. 
Summary s 


Fifth dav. 


As on previous day, with an extra 10 units of insulin at 9.45 a.m. 
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Drink of 8 oz. of 74 per cent. glucose solution. 
Supper as on first day. 
Total calories, 4,600 approx. 
Insulin : 5 units. 
Extra feeds : Two } pints of milk. 
One liquid feed. 


Four drinks (8 oz. each) of glucose solution. 


egg with tea. 


Sirth dav. 
8 a.m 
9 a.m. 
Yy.45 a.m, 
10 a.m. 
11.30a.m. 
I p.m. 
3 p-m. 
4 pm. 
4.15 p.m. 
4.30 p.m. 
D p.m. 
7-45 p.m. 


Summary : 


Seventh day. 
Rest day. 


Eighth day. 


8 a.m. 
q a.m. 
9.45a.mM. 
10 a.m. 
11.30a.m. 
I p.m. 
3 p.m. 
4-15 p.m. 


LXXXVIII. 


Basic diet only. 


Breakfast as on first day. 
$ pint of milk. 
Mist. I or FI. 
Drink of 8 oz. of 7} per cent. glucose solution. 
10 units of insulin. 
Extra liquid feed consisting of 1 egg (raw). 
4 pint of milk. 
4 0z. glucose. 

Drink of 8 oz. of 7} per cent. glucose solution. 
Mist. IT. 
Lunch as on first day. 
Drink of 8 oz. of 7} per cent. glucose solution, 
Mist. I or IT. 
5 units of insulin. 
Tea as on first day. 
4 pint of milk. 
1 boiled egg. 
2 oz. of glucose taken as mixture. 
Drink of 8 oz. of 7} per cent. glucose solution. 
Supper as on first day. 
Total calories, 5,100 approx. 
Insulin: 15 units. 
Extra feeds : Two 4 pints of milk. 

One liquid feed. 

I egg. 

2 02. glucose. 


Four drinks (8 oz. each) of glucose solution. 


Breakfast as on first dav. 
4 pint of milk. 
Mist. I or IT. 
Drink of 8 oz. of 7} per cent. glucose solution. 
10 units of insulin. 
Extra liquid feed consisting of 1 egg (raw). 
4 pint of milk. 
4 02. glucose. 
Drink of 8 oz. of 7} per cent. glucose solution. 
Mist. II. 
Lunch as on first dav. 
Drink of 8 oz. of 7} per cent. glucose solution. 
Mist. I or HI. 
10 units of insulin. 


Mixtures as on sixth day, but no insulin. 
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One boiled 
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4.30 p.m. Light tea. 
Extra liquid feed consisting of 1 egg (raw). 
$ pint of milk. 
4 oz. glucose. 
6 p.m. Drink of 8 oz. of 7$ per cent. glucose solution. 
7-45p.m. Supper as on first day. 
Summary: Total calories, 5,300 approx. 
Insulin : 20 units. 
Extra feeds : Two liquid feeds. 
Four drinks (8 oz. each) of glucose solution. 
4 pint of milk. 
2 drachms of oil and malt. 


The above routine shows how the caloric value of the diet is gradually 
increased. After the first two weeks additions are made according to the 
tolerance of the patient, some being able to take large quantities of fat, while 
others tolerated carbohydrates better. Insulin was usually pushed to 30 units 
b.d. by the third week, and was very effective in increasing appetite. The 
belladonna and hydrochloric acid mixtures were usually increased in strength. 
The amounts shown are those available to the patient, and it was often found 
impossible to give the whole amount. Where all solid food was refused, the 
equivalent caloric value in liquid feeds was substituted. The amount of 
glucose solution taken, apart from the prescribed drinks, varied considerably, 
and in hot weather this was a valuable way of giving carbohydrate, especially 
when atropine was used. After the third week, if the amount taken was as 
much as the patient could reasonably tolerate, no increases were made. 

It seemed inadvisable to standardize the length of treatment, and in each 
case two indications for bringing it to an end were observed. Firstly a point 
was reached at which the patients failed to gain weight and, in fact, lost 
slightly, although the diet remained the same. This occurred (Figs. 1 and 2) 
in the cases studied between the 28th and 66th days (the average being on 
the 48th day). Secondly, the failure to gain further was sometimes accom- 
panied by signs of intolerance necessitating reduction in the diet. These 
consisted of nausea, an increase in resistance to feeding, and diarrhoea with 
increase of fat in the stools. After this point was reached, extra feeds were 
gradually reduced, with the insulin, until they were discontinued within 7 to 
14 days. It was found that, apart from the small loss after the peak was 
reached, the weight did not fall, even when the diet was greatly reduced, and 
there seemed to be no point in giving more than a slightly supplemented diet 
after the course of treatment was over. The average length of a course was 
eight to nine weeks. 

(c) Method of observation and recording of results —-All the patients were 
confined to bed during treatment as far as their condition would allow. In 
one case the patient was so destructive that he had to spend much of the time 
in a single room upon a mattress on the floor, while all except two were liable 
to get up and run impulsively about. Even the stuporose cases frequently 
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got out of bed. Four-hourly temperature charts were kept, but gaps often 
appeared in the record when the patients were resistive or excited. For the 
same reason it was not in most cases possible to note the amount of sputum 
produced. For clearness the temperature and pulse records are shown in the 
charts (Fig. 3) as daily variations. 

Since part of the object of the study was to determine the optimum quantity 
of food for increasing the patients’ weight and the relative proportions of- 
protein, fat and carbohydrate, a very accurate record of all food taken had to 
be kept, together with the patients’ weights, their activities and the effects of 
the treatment upon them. The complicated nature of the diet and the par- 
ticularly difficult type of patient treated made the compilation of these records 
an extremely onerous task. That it was carried out at all is entirely due to the 
enthusiasm of the two charge-nurses in the ward, who, encouraged by the 
success of the earlier cases, supervised the treatment and kept the records in 
scrupulous detail. 

In each case a complete record was kept of all food taken, and this was 
divided into two sections, the basic diet and the extra diet. The proportions 
of protein, fat and carbohydrate in each were recorded on a chart. The daily 
amounts of sedative were also recorded. The patients were weighed once a 
week, as shorter intervals were found to be confusing. The charts produced 
were rather cumbersome, and in the illustrations shown have been condensed 
and simplified (Figs. 3 and 4). Most of the patients were got up during the 
treatment, and an estimate was made of the amount of exercise taken. 

After completion of the treatment the patients have been followed up over 
a period of three years, and their present state is given in the case abstracts 
which follow. It was found that the most important single factor in estimating 
their condition was their weight, and a summary of the results obtained from 
this point of view is given in the table (Fig. 5). 

It was not possible, owing to the patients’ attitude, to have regular radio- 
logical examinations in all cases. All the patients (see Fig. 7) were X-rayed 


Duration of Weight. Day of 
Case. treatment ee attaining Final gain. 
(days). At commencement. At conclusion. maximum. 
I 64 i 10 st. ro lb. . 12 st. 8 Ib. . 58th . 26 lb. 
2 28 a gst.13 lb. . rr st. 3 lb. . 28th . I8 lb. 
3 733 œ 9 st. ro lb. . tost.1rlb. . 60th  . 15 lb. 
4 57 . 8 st. 8 lb. ‘ gst.1lb.. 53rd . 71b. 
5 45 - 8 st. 3 lb. . Iost. 12lb. . 38th . 371b. 
6 57 à. 8 st. 3 lb. ; ost. 8 lb... 4īIst . 19 lb. 
7 62 . 7st.1olb,. ost. 31b. . 45th . 21 lb. 
8 52 : 8 st. 6 lb. A gst.olb.. 52nd 7 8 lb. 
9 62 . 7 st. 7 lb. ; gst.6lb. . 53rd . 271b. 
IO 64 i 7 st. 1 lb. ; ost.8 lb. . 56th . 35 Ib. 


Fic. 5.— Effect of treatment on body weight. Maximum weight was reached on the average 
on the 49th day, and most cases then lost a few pounds on getting up,so that the final 
gain is not the maximum attained. (In Case 8, 10 Ib. had already been gained in three 
weeks by intensive tube-feeding before the full treatment was commenced.) 
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Approximate Weight at begin- Weight at end Weight after 


natural weight. ning of treatment. of treatment. three years. 

I 156 ; 150 ; 176 ; 154 . Recovered. 

2. i 140 : 139 . 157 ; 146 ; si 

3. 140 : 136 : 151 : 146 P 

4 132 : 120 127 í 107 . Improved; relapsed 
since. 

5. 140 115 ; 152 , 182 . Recovered. 

6. 126 $ II5 : 134 ; 109 . Improved; relapsed 
since. 

7 120 ; 108 ; 129 120 . Recovered. 

8. 117 . 118 : 126 ; 126 . k 

Q. 120 : 105 : 132 ; — . Recovered; relapsed 
and died since. 

Io . 120 ; 99 . 134 . I2I . Recovered. 


Fic. 6.—Table showing comparison of weights before and after treatment, with weight 
previous to onset of illness, and with present weights of patients after a period of three 
years. The “natural” weight is the average weight during the vears preceding the 
illness, and can only be considered as accurate within 5 Ib. 


at some time, and seven of them had this done both before and after treatment. 
The unco-operativeness of the patients made it difficult to get good pictures in 
some of the cases, but they were good enough to confirm the diagnosis. 


CasE 1.—A coloured seaman, aged 39, admitted under certificate in 1925. 
Paraphrenic psychosis with delusions of persecution. Believes his food is poisoned 
and is restless and unco-operative, with occasional outbreaks of violence, but has 
periods of comparative quiet in which he will employ himself usefully. On admis- 
sion had tuberculosis of the left tibia with multiple sinuses and evening pyrexia, his 
weight being ro st. 6 lb. There was some improvement at first, but there were 
frequent recrudescences with pyrexia and loss of weight until 1927, when tuberculous 
sinuses also developed in the left axilla. He was very unco-operative, tore off all 
dressings, refused to take a full diet and would not remain in bed. Evening pyrexia 
appeared at intervals when he had been excited. In 1929 the sinuses in the tibia 
were successfully excised, but in the following year a fresh sinus appeared in the 
lumbar region. Tubercle bacilli were found in the discharge from both sinuses. 

In 1935, after a period of improvement, his condition gradually deteriorated, he 
lost weight and developed a cough. At the same time an abscess appeared in the 
sternum and broke down. There was evening pyrexia and a dry cough. He 
resisted X-ray examination, but a rather poor film showed an apical tuberculosis. 
No sputum could be obtained, but tubercle bacilli were present in the faeces. 

In May, 1936, treatment was commenced, his weight being then 10 st. 10 Ib. 
On the 58th day of treatment his weight was 12 st. 12 lb., a gain of 30 lb. While 
the carbohydrate intake was being reduced this fell again, so that on the 64th day 
it was 12 st. 8 lb., giving a final gain of 26 lb. There was great difficulty throughout 
in getting the patient to eat and tube-feeding had frequently to be resorted to. 
The patient was only kept in bed by giving frequent doses of paraldehyde. During 
the period of treatment the sinuses in both sternum and axilla ceased to discharge 
and healed over. The patient was got up in the sixth week of treatment and was 
active and apyrexial at the conclusion. 

After 3 vears : There has been no reappearance of the sinuses and the patient is 
healthy and active and weighs 11 st. 2 Ib. While there is no improvement in his 
mental condition, he is less unsettled than formerly and works well in the hospital 


grounds. 


CASE 2.—A clerk, who had been certified in 1927 at the age of 39. He has a 
paraphrenic psychosis with poorly systematized delusions of persecution, which 


i) 
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cause him to resent all assistance and treatment. He has always been difficult 
over his food, as he believes it is drugged. He resists all forms of examination, and 
for this reason only one radiological examination has been possible. He was thin 
and underweight on admission, weighing 8 st. 11 1b., but after being kept in bed 
as much as possible his weight increased and by 1934 was to st. In August, 1934, 
following a severe attack of bronchitis, he again lost weight and developed a pro- 
ductive cough. There was evidence of bronchiectasis at the right base. He 
improved slowly, but in September, 1935, again lost weight and developed an 
evening pyrexia up to to1° F. In addition to the basal signs there were signs of 
activity at both apices and tubercle bacilli were found in the sputum. He was put ` 
to bed, but was quite unco-operative, refusing to stay in bed, eat a reasonable 
amount, or use a sputum mug. He made little progress, and in May, 1936, he 
developed an evening pyrexia, which at times went up to 101°, and was producing 
about 8 oz. of sputum in which tubercle bacilli could be found. The physical 
signs were much as before. His weight was now ọ st. 13 Ib. 

He was now put on the treatment, and in spite of being very unco-operative 
gained 18 lb. in 28 days. During this period his temperature became normal, 
although it could only be taken at irregular periods owing to his resistance. After 
the 28th day, when his weight was 11 st. 3 lb., his unco-operativeness became such 
that it was only possible to give the diet in an irregular manner and he was allowed 
up. In spite of this, one month later he had lost only 4 1b., and in another month, 
after a quieter period, his weight went up to 11 st. 44 lb. At the end of this period 
he had no fever and there was little sign of activity at the apices, but the signs at 
the right base remained. The sputum, although still large in amount, was now 
free from tubercle bacilli. 

After 3 years : His weight has shown no great fluctuations, and is now Io st. 6 Ib. 
Apart from a single bout of evening pyrexia he has been well. His mental state is 
unchanged, and he has remained suspicious and unco-operative, and at times 
impulsively violent. He is active, though unwilling to do organized work. At 
one period he became sufficiently co-operative to allow of a skiagram of the chest. 
This showed healed disease of considerable extent at the right apex, and a gross 
bronchiectasis at the right base. 


Caset 3.—A casual worker, who was first admitted to hospital in 1931, at the 
age of 28. He was below average intelligence and had been unable to keep in 
regular employment since leaving school, and had become dependent on his parents. 
During the years before admission he felt people despised him because he could not 
do his work properly and became anxious, sleepless and depressed. He also 
developed hypochondriacal delusions and became terrified at any examination or 
manifestation. In 1932 he had an evening temperature to 100° F. for a month and 
lost weight, but no signs of pulmonary disease were detected and he recovered after 
rest in bed. He was discharged in 1933 and readmitted in February, 1936. On 
admission he had an evening temperature up to 100° and a persistent cough, and a 
few days later developed pain in the right side. There were signs of activity at the 
night apex and a specimen of sputum contained tubercle bacilli in small numbers. 
When the question of artificial pneumothorax treatment was raised, the patient 
was unwilling to be X-rayed or to co-operate in any way. He was willing, however, 
to stay in bed and to take the extra feeds provided, so that tube-feeding was unneces- 
sary. It was also unnecessary in this case to give sedatives in the daytime. 

On admission to hospital his weight was 9g st. 6 lb., and on commencing the 
special treatment it was g st. 10 lb. On the 66th day it was 11 st. 2 lb. His 
temperature, which rose in the evenings to 100° F. at the commencement, became 
normal by the 2oth day, and on the 24th he began to get up. By the 5oth day he 
was doing increasing light work and by the conclusion of treatment was digging. 
There was a slight loss after the maximum weight was attained, as the amount of 
the extra feeds was gradually being reduced. During the course of treatment there 
was a steady improvement in the mental condition, which allowed of the patient's 
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pone discharged eight months after admission. At this time he was in good 
ealth. 

After 3 years: The patient is now at work and is physically well, his present 
weight being 10 st. 6 lb. He is still inclined to worry and attends a psychiatric 
out-patient department. 


CASE 4.—A man, aged 48, of no fixed occupation, admitted in March, 1936, in a 
state of excitement. Had paranoid delusions and would not stay in bed but was 
at all times restless and aggressive. Habits frequently degraded. He had bilateral 
pulmonary tuberculosis of three years’ duration and after some improvement he 
had relapsed owing to his activity and unco-operativeness. X-rays taken when 
his mental condition allowed of it showed advanced disease at both apices. There 
was a swinging temperature, and tubercle bacilli were very numerous in the sputum. 

In June, 1936, his weight was 8 st. 8 lb., and he was becoming exhausted and 
appeared to be going rapidly downhill. Treatment was commenced, and it was 
found possible to keep him in bed by giving large doses of paraldehyde. On the 
53rd day his weight was 9g st. 2 lb., a gain of 8 lb., and the temperature was within 
normal limits. 

This improvement was maintained until 1937, when he again developed evening 
pyrexia and lost weight, and he has gradually declined since then. At present 
his weight is 7 st. g lb. and he has evidence of cavitation and chronic ulceration 
of both lungs. His mental condition remains the same and he is over-active. 
aggressive and unco-operative. 


CasE 5.—A journalist, aged 28. Admitted two years previously in a state of 
violent excitement, believing that he was the agent of God and hearing voices 
calling upon him to smite people. With intervals of comparative quiescence this 
condition continued until April, 1936, when he became rapidly exhausted, lost 
weight and developed an evening temperature. Examination was usually resisted, 
and it was not possible even to record the temperature regularly. He developed 
a dry cough, and there was diminished movement of the right side of the chest with 
dullness and adventitious sounds at the apex. A single specimen of sputum con- 
tained tubercle bacilli in small numbers. At this time he believed he was Christ 
come again, and rushed about laying hands on people and trying to bless them. 
His weight, which had been 8 st. 8 lb. on admission was 8 st. 3 lb. 

He was treated in a single room, sedation being inadequately secured with 
large doses of paraldehyde and frequent injections of morphia and hyoscine. The 
insulin and atropine increased his appetite and he began to take the extra nourish- 
ment well. 

On the 14th day after a gain of nearly a stone, somnifaine narcosis was com- 
menced, the patient waking twice a day to eat and receiving the extra diet by nasal 
feed. In spite of the narcosis weight was gained steadily, the caloric intake for 
the fourth week averaging about 10,000 cals. daily. Narcosis was continued for 
19 days, after which the patient was much quieter, though still inclined to run 
out of his room and to try to bless people. 

By the 38th day he had gained 2 st. 9 lb., and was afebrile. The insulin, which 
had been worked up to 40 units daily, was now gradually reduced, and with it the 
extra diet. Treatment ceased on the 45th day, the patient being afebrile. There 
was still markedly reduced air-entry at the right apex. His weight was Io st. 10 lb. 
He was allowed up and after a week transferred to an ordinary ward. 

Some weeks later the patient again became noisy and excited, and four months 
after the conclusion of the first course of treatment his weight had fallen to 8 st. ro lb. 
A second course of treatment was now given, and after a second 45 days the weight 
was gst. r0 lb. There were on this occasion no signs of a recrudescence of the apical 
disease, and the reduction in gain is largely accounted for by the fact that the 
patient believed that his food was poisoned and resisted attempts to feed him as 
much as possible. Continuous narcosis was not given. This weight was now 
maintained, and the patient was shortly after taken home by his relatives in a 
quiet interval. 


i 
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After 3 vears © Patient is now living at home with special nurses, having just 
been taken from another mental hospital by his relatives. He is as overactive and 
violent as ever, but is in excellent health and over 13 st. in weight. 


Case 6.—A commercial traveller who at the outset of treatment was 43. He 
had been admitted three years previously in a confused and excited state. He has 
remained overactive and dithcult to manage, and had delusions of persecution 
supported by auditory hallucinations, making but little improvement. The 
Wassermann reaction was strongly positive, but this was not related to the mental 
condition. In 1935 he was observed after an attack of influenza to have an evening 
pyrexia and signs of active disease at the right lung apex. X-rays showed a large 
area of tuberculous consolidation in the right upper lobe. Tubercle bacilli were 
numerous in the sputum. His weight, which in health was usually about 9 st., 
had fallen to 8 st. 4 1b. This state of affairs continued until December, 1935, when 
there were signs of extensive cavitation at the right apex and spread of the disease 
tothe left. There was an evening pyrexia to 100 F., and he appeared to be deterio- 
rating rapidly. He was at the time overactive and was with dithculty kept in bed. 
He was unable to understand the purpose of his treatment until it was nearly 
completed and only then began to co-operate. 

At the commencement of treatment his weight was 8 st. 3 Ib. On the 41st 
day it had increased to g st. 8 Ib., a gain of 19 lb. Treatment was continued for 
two more weeks, during which he neither gained nor lost, and he was then gradually 
returned to a normal diet. During this period his pyrexia settled down and his 
general condition improved vastly. He was got up after six weeks and his 
condition remained good. 

During treatment there was a distinct improvement in his mental state, and he 
was quieter and developed a slight degree of insight. A year later, though some 
tubercle bacilli were still constantly found in the sputum, his lesion was hardly 
active at all and he was able to do a full day’s work at odd jobs. Twenty months 
after his treatment commenced his mental disorder cleared up enough for him to 
be transferred to a sanatorium, whence he was almost at once discharged and 
allowed to return to work. 

After 3 vears ; On his discharge his mental condition caused him to give up his 
former employment, and he became an itinerant vendor of small articles. He 
remained fairly well for three years, after which he was readmitted to hospital 
in a confused condition similar to that for which he had been admitted before. 
There were signs of active tuberculosis in both lungs and his condition appeared 
to be deteriorating. 


CASE 7.—A surveyor, aged 52, who had been certified four years previously, 
was suffering from a delusional state in which he believed that certain local authori- 
ties were conspiring against him. His behaviour outside had led to his being sent 
to prison on several occasions and he now believed that the hospital officers were 
involved in the conspiracy. Before his admission his worries had caused him to 
lose some weight, and this had been made worse by an attack of Flexner dysentery. 
On admission his weight was 7 st.g lb. He was overactive and talkative, and spent 
much of his time walking about and answering auditory hallucinations. 

His physical condition inproved and his weight increased again, but in Novem- 
ber, 1935, it declined again and there was evidence of a lesion at the left apex. 
He resisted radiography, however, and there were no tubercle bacilli in the sputum. 
By January, 1936, this condition had cleared up and his weight was 8 st. 8 Ib. 
In June, 1936, however, it fell to 7 st. 11 Ib., and he developed a chronic cough. There 
were signs of fairly extensive tuberculosis at the left apex and tubercle bacilli were 
found in the sputum. He was now in a stuporose, mute state, and there was no 
pyrexia. He refused to co-operate in any way, but would usually stay in bed. 

Treatment was commenced in June, 1936, his weight being then 7 st. ro Ib. 
After 45 days this increased to o st. 3 lb., a gain of 21 lb. The full treatment was 


104 THE TREATMENT OF TUBERCULOSIS, [Jan., 


kept up for ten days more, but there was no further gain and he was allowed up 
and gradually reduced to a normal food intake without loss of weight. The physical 
signs indicated much less activity. During the next year his weight fell gradually 
to 8 st. 8 lb., which was his average weight previous to his illness. His mental 
condition changed little, periods of excitement alternating with stupor. 

After 3 years : There is now no sign of active disease in the chest, though the 
evidences of an old lesion are present. His weight is 8 st. 8lb. There has been no 
change in the mental condition except an increasing dementia which has rendered 
him, apart from attacks of excitement, less difficult to manage and able to do useful 
work. 


CasE 8.—A labourer, aged 30, certified 12 years previously. Catatonic psychosis 
superimposed on congenital mental retardation. Developed chronic tuberculosis 
of the left hip ten years ago, and had an intermittently discharging sinus up to the 
time of coming under observation. Would not permit any treatment, refused to 
stay in bed, and removed his dressings as soon as they were put on. His mental 
condition alternated between resistive stupor and aggressive but purposeless 
excitement. Did simple farm work for short periods. In 1932 he developed 
pulmonary tuberculosis at the left apex with an evening pyrexia which 
settled when he was confined to bed, even though he got up frequently. 

In April, 1936, he again developed an evening temperature; the sinus over his 
hip broke down. Sputum was unobtainable, but tubercle bacilli were present in 
the faeces. He was at this time in a resistive stupor, would eat little, and required 
occasional tube-feeding. He required constant attention, as he would get out of 
bed, remove his dressings, and run about the ward. 

His weight was 7 st. 10 lb., but after three weeks of tube-feeding it was 8 st. 6 lb. 
At this point he was put on the treatment, and after 46 days his weight was 9 st. 2 Ib. 
He had thus gained 10 lb. on simple tube-feeding, and a further 8 lb. after com- 
mencing the special treatment. During this period he became afebrile and the 
sinus healed. His mental condition did not allow of plaster fixation, and he was 
gradually got up and allowed more exercise. 

Follow-up 3 vears later: There have been no pyrexial attacks and his sinus 
has remained healed. He is at present able to do a full day’s farm work in spite 
of a severe limp, apparently without ill-etfect. His mental condition is not Improved 
and he is impulsive and unreliable. His weight is 8 st. 4 lb. On admission to the 
hospital 12 years ago he weighed 8 st. 5 1b., and this is presumably his “ natural ” 
weight. 


CASE g.—A man, aged 62, a clerical worker, admitted in 1934 in a confusional 
state, having been found wandering after escape from a nursing home. Was 
always unco-operative and resisted all attempts to examine him. Often refused 
food for long periods, saying that it was poisoned, but would eat paper, dirt and 
faeces. Frequently attacked staff and other patients, and attempted to mutilate 
himself. Showed transient and ill-sytematized delusions of persecution. He was 
regarded as a case of gross presenile dementia. In April, 1935, he lost weight and 
developed evening pyrexia and a severe cough. His mental state made it difficult 
to take his temperature regularly, but it rose as high as 103° F. in the evenings. 
It was impossible to keep him in bed and he continued to lose weight and had a 
number of small haemoptyses. Examination showed signs of activity on the 
left upper zone. An attempt at radiography failed owing to the patient’s resistance. 
Tubercle bacilli were present in the faeces on several occasions. 

On May 11, 1936, his weight was 7 st. 7 lb.; he was becoming very exhausted. 
A fair degree of sedation was secured with paraldehvde and hyoscine, but he con- 
tinued to get out of bed and to eat dirt. He was put on glucose-insulin therapy 
and became less inclined to refuse food, and would often take the extra feeds if told 
they consisted of faeces. It was usually necessary to tube-feed him, however. He 
gained weight rapidly and on the 53rd day of treatment was 9 st. 7 lb., a gain of 
28 Ib. He was by now apyrexial and was allowed up. In July, 1936, he had 
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lost only 4 lb., was still apyrexial, and there were no physical signs of active tuber- 
culosis. His mental condition was unchanged, and he was violent and confused. 
His appetite was rather improved and he was eating tobacco, faeces and paper. 
In November he was X-rayed in a quiet interval. There was quiescent tuberculosis 
at both apices. 

He was discharged in the same month to another mental hospital, and is reported 
to have died of pulmonary tuberculosis in January, 1938. 


Cask 10.—A Post Othce employee, aged 36. Certified in 1920. Chronic 
catatonic psychosis with transient paranoid ideas which cause him to resent treat- 
ment and refuse food. For most of his stay has been in a state of resistive stupor, 
with frequent episodes of excitement in which he has auditory hallucinations and is 
noisy and destructive. Throughout his stay in hospital he has been irresponsible, 
unreliable and unemployable, and he has often been wet and dirty. His clinical 
record 1s full of accounts of assaults and destructive episodes. It has always been 
dithcult to make him take adequate nourishment and he has often had to be tube- 
fed. 

In May, 1936, his physical condition deteriorated and his weight, which had 
been 8 st. 8 Ib. on admission, fell to 7 st. On examination there were signs of 
activity at both apices and the sputum contained tubercle bacilli. An X-ray 
showed *' extensive recent infiltration over whole of right lung with recent cavitation 
at the apex. Left apex considerably involved.” There was evening pyrexia up 
to 102°. His weight fell to 7 st. At this point treatment was commenced. 

After 56 days his weight rose to g st. y lb., a gain of 2 st. 9 lb. After this the 
diet was gradually reduced and on the 63rd day, at the conclusion, he was g st. 7 Ib. 
Throughout the treatment he was unco-operative and resisted examination, and 
kept getting out of bed and tearing up his clothes. During this period the evening 
pyrexia gradually subsided, and when the course was finished he was allowed up. 
The physical signs indicated much less activity in the lungs. 

Follow up : During the following year there were a number of bouts of evening 
pyrexia, usually following excited episodes, and during one of these X-ray exami- 
nation showed that active disease was still present. In July, 1937, he was put 
to bed again and given extra diet (without insulin) and his condition improved at 
once and has not relapsed. His disease appears now to have become inactive and 
his weight has been fairly constant for two years. Itis now 8 st. 91b. There is no 
change in his mental condition. 


RESULTS. 

Of the series of ten cases, seven recovered as the result of treatment and 
have remained well without further attention for three years. One made a full 
recovery, but has relapsed and died since. It was not possible to give further 
treatment in this case, as after his recovery he was transferred to another 
hospital. Two other cases, which did not become completely latent after the 
course of treatment, but were much improved, have since relapsed and had 
active disease when seen after three years. 

The average duration of a course of treatment was eight to nine weeks, and 
during this time the average gain in weight was 21 lb. The greatest gain was 
37 lb. and the least 7 Ib. The maximum weight was often somewhat greater 
than that at the end of treatment, as there was usually a slight loss after the 
maximum had been reached because the patients were allowed to get up at this 
Stage. All the cases were apyrexial at the end of treatment. Owing to the 
unco-operativeness of the patients the weight had to be taken as the most 
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reliable guide to their condition, but this was not a great disadvantage, as 
other signs usually supported the evidence of the scales. 

An attempt was made to ascertain the patient’s ‘‘ natural’ weight during 
the years preceding the illness, and from Fig. 6 it can be seen that the effect 
of treatment in the successful cases was to bring the weight from its reduced 
level up to an average of about ro lb. above this natural weight. After three 
years, in the seven recorded cases, the weight was usually slightly over the 
natural weight. One case, which was 42 lb. over the previous natural weight, 
was an exception to this. 

The most striking feature of the treatment was the increase in appetite 
shown by the patients. This occurred even in those who were given a con- 
siderable quantity of sedative drugs. The cases which refused food at the 
beginning were all more co-operative in this respect when the dose of insulin 
began to increase. 

The detailed results have been summarized in Figs. 5, 6and 7. It will be 
noted that two of the patients showed a considerable improvement in their 
mental state during treatment. 


COMMENT. 


In the material described it is seen that a group of patients with active 
tuberculosis, whose prognosis was poor owing to their mental state, were 
enabled to recover by a method of treatment in which their full co-operation 
was not necessary. The results showed that it was possible by attention to 
detail to stimulate appetite and thirst in those patients so that they would 
take enough food to ensure a gain in weight. By securing a positive carbo- 
hydrate metabolism by the use of insulin in large doses it was possible safely 
to give sedatives in amounts sufficient to obtain the rest necessary for healing. 
One very excited patient gained weight very rapidly while under somnifaine 
narcosis, while others were given large doses of paraldehyde. The technique 
outlined shows that if enough trouble is taken large quantities of nourishment 
can be given without causing intolerance. Gradual increase in the diet, 
together with the use of atropine, dilute hydrochloric acid and insulin are the 
essentials of this technique. 

The treatment would appear to have no special effect on the mental state, 
although in two cases the patients, who were antagonistic at first, finally took 
great interest in their treatment. These cases showed great improvement in 
their mental state during treatment and were finally discharged. It may be 
that the reduction of the intoxication from their infection was a factor in their 
recovery. 

It was found that the personal factor in the nursing was of great importance. 
Considerable patience is needed not only in persuading the patients to eat, but 
in preparing and recording the complicated diet given. If no record is kept 
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of the food intake, results are often disappointing, as there is less incentive to 
enthusiasm in the attendants. Owing to the need for constant observation 
of the patients, the amount of time taken in the preparation of the diet and 
the large amounts of milk, eggs, glucose and insulin required, the treatment is 
expensive, but the results would appear to justify the expense. There seems 
every reason to believe that a more co-operative group of patients would 
respond at least as well to the same régime, especially as the adverse effects 
of sedatives would not have to be countered. 


SUMMARY. 


A series of ten cases of pulmonary tuberculosis in whom gross mental 
disorder prevented co-operation were treated by a special technique. 

Complete recovery occurred in seven of these, although the prognosis could 
not have been expected to be good. These cases have remained well after 
three years. 

The treatment consists of a high carbohydrate diet with a very large total 
caloric intake. Appetite and thirst are stimulated by artificial means. During 
treatment it was possible to give large doses of sedative drugs to the patients 
without adverse effect on their condition. There was improvement in the 
mental state in two of the cases during treatment. 

The method would appear to merit further extensive trial, not only in the 
unco-operative group, but in cases of pulmonary tuberculosis with a normal 
attitude to treatment. 


The initial treatment of the patients was carried out at West Park Hospital, 
Epsom, and I have pleasure in acknowledging the assistance and co-operation 
of Drs. Norcliffe Roberts and W. A. Caldwell, successive Medical Superinten- 
dents at the Hospital, in following up the cases. 
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THE value of electro-encephalography as an aid to the study and diagnosis 
of nervous diseases is now accepted. The most valuable results have been 
obtained in cases of organic disease of the brain, particularly in space-occupying 
lesions and in epilepsy, but considerable attention has also been paid to the 
changes occurring in cases suffering only from mental disorder. The chief 
contributors to this subject are listed in the bibliography. 

The earliest claims were that certain classes of psychotic patients exhibited 
significant variations in the normal brain rhythms (Lemere, 1936), but these 
claims did not bear the test of statistical analysis. Later, certain workers 
considered that, in schizophrenia particularly, true abnormalities were present 
from which the condition of the patient could be inferred, and a measure of 
these abnormalities was introduced, called the delta index (Hoagland, Rubin, 
and Cameron, 1936). Again, further work showed that these abnor. 
malities were illusory and that many of them were indeed artefacts, due to 
involuntary or uncontrollable movements, particularly of the eyes (McMahon 
and Walter, 1938). This matter of spurious or artificial disturbances is a 
particularly important one in the electro-encephalogram of mental patients, 
since by the very nature of the complaint complete co-operation may be lacking, 
and the usual request for quiet may be positively disobeyed. For this reason, 
the more severe cases may never be examined, and should the presence of arte- 
facts not be suspected, an apparent correlation between the patient’s condition 
and fluctuations in the record may give the illusion of a true electro-encephalo- 
graphic discovery. 

As many workers have pointed out, the absence of a strict pathological 
classification of mental disorder makes infinitely more difficult any interpre- 
tation or comparison of electrical records. It is quite possible that a group of, 
say, 50 ‘schizophrenic ” patients in one hospital may contain a number of 
people who in another centre would have attached to them quite different 
clinical labels, and there is no doubt that this diversity of psychiatric vocabulary 
is responsible for many anomalies and paradoxes. 

It is doubtful, therefore, whether in the present condition of the subject 
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and of the medical world, any attempt at a more detailed theoretical analysis 
is worth while from any point of view, but it was considered most important 
to decide whether electro-encephalography of patients in a mental hospital 
was likely to be of real practical value. Such a study implies no assumptions 
about the nature of the disorders studied, nor of the true classifications of the 
records obtained, but, bearing in mind the great saving of time achieved by 
electro-encephalography in other conditions, it was thought posssible that a 
similar facilitation of preliminary diagnosis, and possibly some clarification of 
prognostic probability, might result from the examination of patients as a 
routine procedure. 

Owing to difficulties of transport imposed by the national situation, the 
number of patients included in this study is only a fraction of what had been 
hoped, but they represent a cross-section of a mental hospital population, no 
attempt being made to select “‘ interesting ” cases, the only selection operating 
being that the patients had to be reasonably clean and co-operative, so that 
the journey from one hospital to the other could be made without danger to 
themselves or others. 

Seventy-two patients were examined, and these were classified as follows: 


Epileptics : : l I8 
Catatonic schizophrenics . ; ; A 6 
Non-catatonic schizophrenics . s ; 16 
Manic-depressives in mania . ; 2 
Manic-depressives in depression ; 10 
Involutional melancholia and depression . I4 
Cerebral atrophy 3 
Organic cerebral lesion. I 

2 


Psycho-neuroses 


The patients were all examined lying down in a lighted room in a relatively 
quiet atmosphere. The examination in each case lasted about a quarter of 
an hour, and the effects of opening and closing the eyes, mental activity, and 
over-breathing were tested in as many of the patients as were sufficiently 
co-operative. 

The apparatus used was a three-channel amplifier driving Grass ink writers, 
the time constant of the amplifiers being of the order of one second, and the 
background noise small enough to permit detection of potentials about five 
microvolts in size. The recording speed was 1:5 centimetres per second. 

Classification of the records was on a very broad basis ; since it was desired 
to know merely whether or not a significant abnormality was present, the 
records were called either normal, abnormal or doubtful. For the purposes of 
this study, the criterion of abnormality was the presence in the record of 
potential variations having a frequency of less than 7 per second and an ampli- 
tude greater than about 20 microvolts. In more co-operative subjects this 
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criterion could be made more precise, and more detail could be taken into 
account, but the presence of uncontrollable artefacts was so common that any 
attempt at quantification seemed unjustifiable, and the advantage of a simple 
classification of this sort is that the number of doubtful cases can be greatly 
reduced, although at the expense, perhaps, of precision. 

The aim of the study, it may be repeated, was to test the usefulness of the 
method as a routine aid to the clinical psychiatrist, rather than to study the 
nature of the conditions included in the population. 

The results of the investigation are set out in Table I, and may be briefly 
described as follows : 

Out of the 72 patients, 18 (or 25 per cent.) gave definitely abnormal records, 
and 3 were doubtful. Of the abnormal records, 12 were from epileptics, 2 from 
catatonic schizophrenics, 3 from cases of cerebral atrophy, and 1 from a case 
of extensive cerebral haemorrhage. No abnormalities were discovered in the 
non-catatonic schizophrenics, the manic-depressives, the involutional depres- 
sives, or the psycho-neurotics. 

As a first approximation, therefore, it is clear that electro-encephalography 
serves to sift out from a population of mixed mental patients the majority of 
the epileptics, and probably nearly all of those with organic changes in the 
cerebral cortex. It reveals nothing in the depressed or non-catatonic schizo- 
phrenic patients, and shows peculiar irregular disturbances in certain of the 
catatonic patients. 

The abnormal records may be considered in groups according to their 
clinical classification. 

1. The epileptic group.—- All the epileptics examined were suffering not only 
from convulsions, but from some disturbance of mind or behaviour as well. 
Most of those giving abnormal records had regular fits, while those with normal 
records either had fits infrequently, or had only a remote history of convulsions. 


TABLE I. 
Electro-encephalograms, 

Diagnosis. Normal. Doubtful. Abnormal. Total. 
Epilepsy . ' ; .- 5 ; I ; 12 18 
Schizophrenia: Catatonic . be 3 I 2 6 
Non-catatonic . I5 I —- : 16 
Manic-depressives : Mania . p 2 — ; —— l 2 
Depression . 10 : — : — 10 
Involutional and other depressives 14 , — ; — , I4 

Cerebral atrophy : . oo : — ; 3 
Organic cerebral lesions . . — i — i I ; I 
Psycho-neuroses , : no 2 ; — i — ; 2 


Totals . i ; . 5I 3 : 18 ; 72 
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It may be noted that the proportion of abnormalities is about the same as that 
obtained with any population of people complaining of fits of various sorts. 
Fig. 1 shows at “A” a tracing obtained from a case of simple depression 
exhibiting a normal alpha rhythm, and at ‘“ B” a record from one of the 
epileptic patients. This shows a fairly well localized delta rhythm, charac- 
teristic of this condition between attacks, and is representative of the 
group. The important feature of the record is that the slow delta waves are 
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Katatonic- diffuse Delta. C. 


Fic. 1—Examples of three types of electro-encephalogram found in the series of mental 
patients. «a shows a normal alpha rhvthm from the post-central region, B shows a 
slow delta focus in the superior frontal region, pathognomonic of epilepsy, and c shows 
random discharges at various frequencies from a patient described as a hyperthyroid 
catatonia. 


eo 


thythmic and give an appearance, as it were, of spontaneity, and this record 
should be compared and contrasted with those in the other figures, since it is 
possible, from the degree of development of rhythm of the slow discharges, to 
differentiate between an epileptic record and one from a patient suffering from 
other types of cerebral disturbance. 

Several workers in this field have commented upon the superficial resem- 
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blance between epileptic electro-encephalograms and those from certain schizo- 
phrenics, and have suggested (Gibbs and Lennox, 1938 ; Davis, 1940) that the 
resemblance between the two classes of electro-encephalogram may indicate 
some relation between the clinical or pathological features of the two conditions. 

In the group of patients studied for this work, very little true resemblance 
was found between the epileptic and the schizophrenic records. Indeed, the 
only two schizophrenics who gave abnormal tracings would never have been 
considered epileptic if the analysis had been done blind, and it seems doubtful 
whether the comparison of epilepsy and schizophrenia on the basis merely of 
electro-encephalographic records can have any validity. The appearance of 
slow waves in an electro-encephalogram may be taken as diagnostic of cerebral 
abnormality, but a slow potential change in itself is entirely non-specific, and 
the degree of rhythmicity must be taken into account when any comparison 
is made between records. 

In this connection it may be remarked that the characteristics of the 
recording system are of the greatest importance, since if the time constant of 
the amplifiers is too short, or if a tuned amplifier is used, a relatively arrhythmic 
slow potential change may appear on the record with an exaggerated degree of 
rhythmicity. It is by no means certain that all investigators have observed 
these two precautions. 

For the mental hospital psychiatrist, differentiation between extremes 
should not be difhcult, but there are many cases in which the only complaints 
or symptoms upon which a classification can be based are interpretable in a 
number of ways. For example, a patient known to have periods of unaccount- 
able or violent behaviour may be suffering from a true periodic catatonic 
excitement, or from some form of epileptic equivalent, and obviously the treat- 
ment of the patient will depend entirely upon which of these alternative 
diagnoses is finally accepted. It is in such cases as these that electro-encephalo- 
graphy can be of particular value, especially in young people, since it 1s becoming 
clear that a large proportion of cases of severe behaviour disturbance in children 
are associated with abnormal electro-encephalograms, and the probability of 
an epileptoid aetiology. In several cases in this series, diagnostic information 
of this type was actually obtained, and in one patient with a definitely abnormal 
electro-encephalogram, who had been clinically classified as a schizophrenic, 
the induction of convulsions by the electrical method was followed by two 
spontaneous fits, suggesting very strongly that the electro-encephalographic 
abnormality indicated something like an epileptic pathology. 

The effect of various sorts of treatment upon these different groups is an 
important and very involved matter, which is now the subject of a special 
study, and this will not be discussed at any length here. It would seem 
probable that, as several American workers have conjectured, convulsive 
therapy may be counter-indicated in any case whose electro-encephalogram 
shows slow waves of any sort. 
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Another point of interest is that if voluntary over-ventilation is performed 
as a part of the routine examination, the effect is found to be very much more 
dramatic in the epileptic patients, while the few abnormalities found in other 
groups are scarcely affected by the alkalosis. It is true that such patients do 
not co-operate with any enthusiasm, but, even allowing for the smaller degree 
of ventilation, there seems a strong likelihood that the slow epileptic rhythms 
are augmented in some almost specific way by a decrease in hydrogen ion . 
concentration, however this effect may be mediated. 

2. Schtzophrenics.—Out of all the schizophrenic patients examined, only 
two gave records which were definitely outside the normal range, and one of 
these is shown in Fig. 1,“ C.” There are irregular potential changes at several 


Katatonia with hyperthyroidism A 
- very low voltage. 


The same -six months later B 
- normal. 


BLINKS. 
/ N 


Fic. 2.—a, An extremely low voltage record from a patient described as hyperthvroid 
catatonia. B, The same six months later, showing normal rhythms and potential. 


frequencies from all areas. The two hemispheres are poorly synchronized, 
and neither opening and closing the eyes nor over-breathing had any visible 
effect upon these potentials. The patient from whom the record was taken 
was by no means a simple case. She was a girl of 20, with a history of hyper- 
thyroidism, and just before admission to the mental hospital she had been 
operated on and a large proportion of her thyroid had been successfully removed. 
Immediately after the operation she had developed marked mental distur- 
bances of a catatonic type, and when examined was in a state of stupor, but 
could be stimulated sufficiently to open and close her eyes and to overbreathe 
to a moderate extent. Her impedance angle (Brazier, 1931-38) was also 
done, and this was very high up in the hyperthyroid range, indicating that even 
after her sub-total thyroidectomy she was still suffering from some degree of 
thyroid over-function. Some months after the examination she recovered 
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entirely, spontaneously, and returned to work. She had sufficient insight to 
be thoroughly frightened of hospitals and could not be induced to return for 
another electro-encephalogram, but her behaviour is said to be entirely normal. 

The other abnormal record was from a patient suffering from an acute 
schizophrenic illness, who was in a state of profound stupor with waxy flexibility, 
and his condition remains unchanged. 

The striking difference between these two catatonic cases and the others 
who were in the schizophrenic group, but not catatonic, may be significant 
as indicating a true sub-group among the schizophrenics, and it is hoped to 
investigate this more closely. Indeed, this investigation was planned some 
time ago, but, as so often occurs, immediately the decision had been taken no 
catatonic patients could be discovered. 

The three normal catatonic electro-encephalograms were from patients 
with a more long-standing illness, and this again should be borne in mind in 
interpreting the results. 

The record classed as doubtiul in this group is shown in Fig. 2 at “A,” and is 
characterized merely by the absence of any regular rhythm and even of the 
usual random potential changes. It can be described merely as a very low 
voltage record. This patient was also catatonic and had signs of hyper- 
thyroidism, but had not been operated on, and she also recovered spontaneously 
and returned to her home. When examined six months later as an out-patient 
she gave an entirely differen* record, shown in Fig. 2 at ‘‘ B.” Here are seen 
normal random potential changes, a certain amount of alpha rhythm when the 
eyes were shut, and artefacts due to blinking of the eyes. There is no obvious 
explanation for this change, nor for the difference between this record and that 
in Fig. 1,“ C.” They may represent different stages in the same illness, or it 
may be that in spite of the superficial clinical resemblance the conditions were 
really entirely different. Unfortunately it has not been possible to collect 
more data, as such cases are rare. These findings should be compared with the 
report by Hemphill (1942), suggesting the existence of such a group of hyper- 
thyroid schizophrenics, among which were the two patients discussed in this 
series. 

3. Depressives and melancholics.—Since no abnormalities were found 
among these patients, it is sufficient to comment that artefacts are extremely 
common in this category. It may be a pure coincidence, but it is among these 
patients that the greatest success is obtained with convulsion therapy. 

4. Organic cases.—In these patients various types of abnormality were 
discovered. Two examples are shown in Fig. 3, “A” and “ B.” The patient 
who gave the tracing at Fig. 3 “A” was suffering from some cerebral 
degenerative disease, the exact nature of which cannot be decided until 
autopsy, but it is interesting to note that her early symptoms were 
those of a confusional psychosis, and this group may be considered a very 
important one, in that differentiation between a purely mental disorder and one 
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associated with organic cerebral changes is not easy in the early stages of the 
disease, as is also the case, of course, with expanding lesions, so that electro- 
encephalography may make a very important difference to the patient’s treat- 
ment and ultimate fate. Fig. 3 ‘‘B’’ was taken from a patient, aged 43, who 
had had a stroke two years previously, resulting in a right-sided palsy and motor 
speech defect. He had become deeply depressed and later mute, resistive, and 
suicidal. At the time of examination he was beginning to recover slightly, 


Cortical atrophy - diffuse Delta A 


Cerebral Vocal Deles B 
~ focal Delta 


Schizophrenia - move ments 
PRS spurious Delta C 


Fic. 3.—a, Diffuse delta discharges associated with cortical atrophy and indicating 
progressive interference with cortical function. B, A focal delta discharge in the left 
fronto-temporal region, suggesting local damage and correlating with the patient’s 
clinical history. c, Spurious delta-like waves originating actually from movements of 
the eveball and exactly simulating a focal cerebral abnorinaiity. 

and has since made good progress. The electro-encephalogram demonstrates 
the presence of a localized area of cortical damage correlating well with the 
neurological signs, and there is a real possibility that this rather unusual 
persistence of electro-encephalographic abnormality for two years after a 
vascular catastrophe may partly account for his very serious mental reaction 
to his misfortune, for it would indicate that the area of damage was even greater 


than the neurological signs would suggest. 
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Fig. 3 “ C ” shows a record from a schizophrenic patient in a state of mild 
excitement. The slow potentials shown are due entirely to involuntary move- 
ment of the eyes, consisting of a very slight tremor of the eyeball, scarcely 
visible by direct examination. The electrode in the right frontal position has 
been moved forward specially to exhibit these artefacts. It is of the greatest 
importance to notice that no amount of inspection of the record could possibly 
enable an investigator to decide whether the potentials were true or false, as it 
is only by knowledge of the conditions under which the record was taken and 
by really painstaking localization of all potential changes that artefacts such 
as these can be controlled or eliminated. If only one recording channel had 
been available, it would have been almost impossible to decide whether the 
potentials in this case were cerebral or ocular in origin, and, whenever an 
apparent abnormality is discovered in the frontal regions, most particularly in 
patients of the type discussed here, the onus of proving the cerebral origin of 
the potentials rests in each case on the investigator. 


DISCUSSION. 


It will be noted that no mention has been made of percentages, and it is 
certainly unfortunate that the number of patients investigated is too small to 
permit of any statistical analysis. Another possible source of error is that while 
these investigations were going on there were fairly regular air attacks in pro- 
gress, and it is by no means beyond the bounds of possibility that this unusual 
excitement may have had some effect, both upon the mental state of the patients 
in the hospital and upon the type of patient admitted during that period. 
Certain differences between the results obtained in this investigation and those 
reported by workers elsewhere may be accounted for in this way. 

Since the purpose of this investigation was rather to test the validity of 
method as a clinical aid than to investigate the nature of the conditions them- 
selves, the description of the tracings has not been particularly detailed. There 
were, for example, several cases in which the alpha rhythm was either unusually 
slow or abnormally persistent, and these are well worth studying in themselves. 
(Compare Davis, 1940, MacMahon and Walter, 1938.) But these variations 
cannot yet be considered in any sense pathognomonic, and are therefore not 
of any very great assistance to the clinician. 

o records were seen of the type described by Davis (1940) as “ choppy,” 
and the reason for this is still obscure. The absence of such records in this 
series may be accounted for by differences in the time constant of the recording 
apparatus used, since Davis’s amplifiers apparently had a much shorter time 
constant than those employed for this study. The potentials appearing in 
Davis's record as “choppy ” may really have been slower and smoother, but 
truncated by the short time constant of the coupling condensers. 

The records showing variable slow rhythms in the schizophrenic patients 


1442. | BY W. GREY WALTER, M.A. IIQ 


are presumably in the same class as those described by Davis as “ dysrhythmic,”’ 
and the cause for these variable slow changes will be discussed in the next 
paragraph. It would be wrong to draw any sweeping conclusions from this 
study, owing to the small numbers in each group, but the results of the examina- 
tions prove at least that time spent in electro-encephalography of mental 
patients is by no means wasted, from the point of view either of the patient 
or of the psychiatrist, and the brief descriptions of one or two special cases 
presented here may provide some picture of the sort of help which can be given | 
by electro-encephalography. As an epilogue, some suggestions will be made 
as to the interpretation of the records in the more difficult cases, but these will 
be of a somewhat technical nature, and those for whom Ohm’s Law is but a 
pre-medical memory will find little of interest beyond this point. 

Assuming that the epileptic records are in no way different from those 
obtained from other groups of epileptics, and that the records obtained from 
organic cases also require no special consideration in this survey, we are left 
with the peculiar tracings given by certain of the schizophrenic patients, and 
these certainly require an explanation and may suggest a hypothesis. 

If these records were presented to someone experienced in electro-encephalo- 
graphic interpretation without any account of the patient or the recording 
conditions, the description given of the records would most likely be merely 
“high voltage ” in the case of Fig. 1,“ C,” and “low voltage ” for Fig. 2, 
“A. That is to say, the potential changes differ not qualitatively but quan- 
titatively from the normal ; it is as though Fig. 1 “ C” had been taken with 
considerably increased amplification and Fig. 2 “A” with the gain greatly 
reduced. Both records could be mimicked by merely changing the position of 
a pointer on the apparatus, whereas the records from the epileptic and organic 
cases could not. What is the simplest explanation for this appearance ? It is 
well known that the potentials from the cortical neurones are greatly attenuated 
by the tissues which intervene between the brain and the electrodes on the 
scalp. These tissues are, of course, in three main groups: the meningeal 
envelopes of the brain, the skull, and the tissues of the scalp. All these 
various tissues, and of course the brain itself, have differing electrical resis- 
iances, and the degree of attenuation of the brain potentials depends 
upon the relative value and distribution of these resistance elements. Many 
attempts have been made to analyse the nature and effect of this resistance 
network, and it is comforting at least that at the frequencies involved in electro- 
encephalography only the resistance need be considered, since the capacitative 
properties of the tissues have a negligible effect at these frequencies. But even 
the ohmic resistance network is extremely complex, and its effect upon the 
potential gradients in the head is very hard to predict. When recording 
with an amplifier, a high resistance between the source of potential and the 
amplifier input has relatively little effect upon the apparent size of the potential 
recorded, but a resistance across the amplitier input has a very marked effect, 
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particularly in the scale of resistances encountered on the head—that is, of the 
order of thousands or tens of thousands of ohms. In practica) terms, the 
resistance between the scalp and the brain does not greatly affect the size of ` 
potential led off from the scalp, but the resistance between the recording 
electrodes—which is composed not only of the skin, but also of all the deeper 
tissues as well—has a very great and variable effect upon the potential reaching 
the amplifier. There is no simple way of measuring the values of resistance in 
the different parts of this resistance network, and the simplest explanation of 
any marked change in electro-encephalographic potentials—as apart from 
the appearance of entirely strange rhythms—is that the anatomical resistance 
has changed in such a way as either to attenuate or to amplify the potentials 
reaching the scalp from the brain. 

Now it is well known that a schizophrenic in some sort of catatonia exhibits 
peculiar and as yet unaccountable changes both in metabolism and in anatomy. 
Moreover, in the case from which the record in Fig. 1 ‘‘ C ” was taken, the patient 
was actually markedly hyperthyroid, a condition characterized by prominent 
changes in the superficial tissues. The simplest explanation which can be put 
forward for the records obtained in such cases is that some disturbance of water 
and ionic balance has occurred in some or all of the tissues between the brain 
and the electrodes, leading in some cases to an increase in the apparent size of 
the brain potentials, in others to a decrease. Experiments are now in progress 
to check this hypothesis by direct measurement, and it is hoped to present 
material at a later date which will throw light on its validity. At present it 
seems a reasonable conjecture that unless entirely different rhythms are 
detected, the appearance of very large or very small potentials is due to changes 
not directly connected with the bio-electrical properties of the central nervous 
system. 


SUMMARY. 


I. Electro-encephalograms have been taken of 72 patients suffering from 
a variety of mental disorders. 

2. Definite abnormalities were found cnly among the epileptics, catatonic 
schizophrenics, cerebral atrophies, and in one case with an organic cerebral 
lesion. No true abnormalities were seen in non-catatonic schizophrenics, 
nor in depressive conditions. 

3. The particular value of electro-encephalography in mental patients 
seems to be the diagnosis of latent epilepsy, and in discrimination between 
organic and purely mental disorders. 

4. It is suggested that the peculiar appearances of certain schizophrenic 
records may be due to changes in the electrical resistance of the tissues between 
the scalp and the brain. 


I am deeply indebted to the Superintendent and Medical Officers of the 
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Bristol Mental Hospital, particularly to Dr. Hemphill, Director of Clinical 
Services, for practical and enthusiastic assistance in providing not only 
patients and transport, but also the clinical information necessary to 
correlate with the findings. 
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DERIVATIVES of barbituric acid are in general sedatives, hypnotics and 
analgesics, but sodium amytal (S.A.) occupies a special position, because of its 
effect on certain mental and nervous conditions. It produces transient 
amelioration in catatonic schizophrenia and hypnosis-like conditions in 
neuroses. The latter is important through the fact that one is able to study 
hypnosis from a different pharmacological point of view. 

Pharmacological studies into the effect of S.A. are numerous, and the present 
report deals only with those regarding the blood-sugar changes. While Zerfas 
and Mulinos, Chambers, Edwards and many others could not find any changes 
in the “ carbohydrate metabolism,” Hines and collaborators showed that S.A. 
lessens the ability to utilize glucose ; hyperglycaemia and glycosuria occurred. 
Underhill, too, found hyperglycaemia in his S.A. experiments, as did Hol- 
linger and Maddox. On the other hand, according to Brill, and also to 
Campbell and Morgan, S.A. prevents hyperglycaemia following injections of 
morphine in animals, in other words, S.A. lowers the blood-sugar level. In 
accordance with these findings are Tod’s results, namely, that hypnotics 
(including barbituric derivatives), influence the glucose tolerance test: ‘‘ lowered 
maxima and shortened hyperglycaemia with decreased hyperglycaemic index 
occurred.” The various contradictory statements indicated further investi- 
gations into S.A. and blood-sugar reactions— investigations which I summarized 
in a preliminary report (2), and which I have completed since. 


METHOD AND RESULTS. 


It is not within the province of the present paper to deal with the detailed 
technique of S.A. administration or to describe the clinical phenomena observed 
during the experiments ; as mentioned before, only the blood-sugar changes 
are dealt with. In all the experiments S.A. was administered intravenously 
and all blood-sugar estimations were obtained by the Folin-Wu method. The 
cases chosen were of different diagnosis (psychoses and neuroses—the latter in 
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a majority), different sex, though females prevailed, and of different consti- 
tutional make-up, so that the reactions obtained could, if consistent, be attri- 
buted to the effect of the drug and not to the individual under treatment. In 
each case a glucose tolerance test was carried out first. The second series of 
investigations included blood-sugar estimations under S.A. influence. The third 
series were control experiments with Ringer solution (not containing glucose) 
given with a technique which simulated entirely the S.A. treatment. Finally 
glucose tolerance tests were performed, the patient consuming 50 gm. of 
glucose in solution and afterwards receiving S.A. (This experiment was only 
performed on 15 cases.) Between each series of investigations three to four 
days elapsed, and each experiment was carried out under similar conditions. 

The preliminary glucose tolerance tests were of selective significance, and 
all cases with an abnormal sugar curve were excluded from further experiments. 
The second set of experiments ascertained that in 25 out of 30 cases the blood 
sugar had risen roughly about 25-30 mgm. per cent., and fallen slowly to normal 
level within 25 minutes of the S.A. injection being given. The control experi- 
ments with Ringer solution helped to exclude emotional reactions found in 
only two cases. The glucose tolerance tests under S.A. showed in six cases 
out of 15 a slight hypoglycaemic “ lag ”’ in the first 25 seconds of the experiment ; 
in one additional case the hypoglycaemic lag occurred about the end of the 
25 seconds ; the rest did not show any alteration in the sugar tolerance curve. 
The average altitude of the hypoglycaemic ‘‘ lag ’’ was 20-25 mgm. per cent. 

Before commenting on the results, the exceptional reactions should be 
summarized. Eight out of 30 cases did not respond to the S.A. psychologically, 
i.e., no S.A. hypnosis could be obtained. These cases were : hysteria, anxiety, 
obsessional and traumatic neuroses, psychopathy, depressive state (one of each 
group), and two schizophrenias. Five cases (as mentioned betore) did not 
produce hyperglycaemia under S.A.; two of them (a schizophrenia and an 
anxiety neurosis) failed to give a psvchological response. The unaltered 
sugar tolerance was irregularly distributed amongst the case material. Four 
Cases gave psychologically negative results, and two corresponded with cases 
Where no hyperglycaemic but good psychological responses were observed. 
The irregularity of the exceptional cases makes the value of their occurrence 
impossible to estimate. 


COMMENT. 


The summarized experimental results suggest, in the first place, that S.A. 
induces a slight hyperglycaemia. As the coincidence of favourable psycho- 
logical responses and hyperglycaemia has been frequently established, one feels 
Justified in stating that there is a definite parallelism between psychological 
response and hyperglycaemia under S.A. influence. This parallelism concerns 
not only the occurrence, but also the onset and duration. The comparison 


124 OBSERVATIONS ON SODIUM AMYTAL EXPERIMENTS, [ Jan., 


with the depressed sugar tolerance reaction shows that there was a hypo- 
glycaemic ‘‘lag’’ or a “‘ depression of the curve ” present in 40 per cent. of 
15 cases tested, roughly corresponding in time with the S.A. hyperglycaemia. 

The interpretation of the experimental results could only be made in relation- 
ship to other observations. The interpretation from an endocrine point of 
view seems unlikely ; it is known that the basal metabolism rate is only slightly 
altered during S.A. experiments, and previously reported laboratory controls 
(series of blood chlorides and blood urea estimations), together with clinical 
observations, enables us tc exclude adrenal influences. Although the results 
of Drabkin (S.A. applied to obstetrical material) are suggestive of direct 
pituitary influences, there are no further reports available regarding functional 
endocrine changes under S.A. effect. 


5 10 15 20 25 30 
Case No. 12, illustrating the different blood-sugar reactions under S.A. influence. 
H = S.A. hyperglycaemia. G = S.A. glucose tolerance. N = Normal glucose 
tolerance. 


The appearance of cerebellar symptoms under S.A. are known toxic conse- 
quences of the barbiturates, and it is also frequently found that cerebellar 
dysfunctions involve disturbances of the blood-sugar regulation. Yet cerebellar 
symptoms, e.g. nystagmus, were noted in my own experiments only in about 
50 per cent. of the cases, and only in the second half of the 30 minutes, at a 
time when the blood-sugar changes were reverting to normal levels. These 
facts seem to rule out a cerebellar origin of the blood-sugar changes. 

Herman, Layman, Lindeman and Berrington agree on the cerebral action 
of S.A. in the sense of a cortical depressant, but this explanation could hardly 
satisfy all the symptoms observed. The transient ameliorating and hypnosis- 
like effects of the drug remain unique in comparison with general cortical 
depressants. Zerfas, commenting on adverse effects of the drug (e.g. hyper- 
sensitive states), doubts whether these are to be attributed to an individually 
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different reaction of the central nervous system, or to a different localization 
of the action. Indeed several authors, such as Himwich and Fazekas, Harris 
and collaborators, etc., point out the functional influences on the brain-stem, 
thus making, from a localizing viewpoint, a vague statement as they are 
pointing tc an area extending from the region of the corpora quadrigemina to 
the medulla inclusive. Hoff et al., Van der Horst and others advocate that the 
barbiturates act on the medulla ; although the medulla could be responsible. 
for blood-sugar changes similar to thcse described, it leaves unexplained the 
varicus other clinical effects. E.g. my experiments with evipan did not 
produce lucid intervals in catatonic schizophrenia, yet evipan acts on the 
medulla as other barbiturates are supposed to do. Summarized, the cerebellar, 
the cortical and the medullary localizations do not offer a satisfactory explana- 
tion for the various symptoms observed. 

The likely localization of S.A. action seems to be the hypothalamus. 
This region not only subserves the described blood-sugar changes, but 
also the other phenomena, noted during S.A. treatment (hypnosis, emotional 
personality and mental effects, etc.). _Masserman’s experiments with picrotoxin 
and S.A. (the latter injected directly into the hypothalamus) confirmed the 
action of the drug on the hypothalamus. Functional changes in the posterior 
hypothalamus (Barbour) and in the paraventricular nuclei (Barris and 
Ingram) involve blood-sugar alterations similar to S.A. Campbell and 
Morgan (as mentioned before) found an antagonism between S.A. and 
morphine effect. On the other hand, Creutzfeldt described acute degenerative 
changes notably in the nucleus paraventricularis in acute morphine poisoning. 
Campbell’s and Creutzfeldt’s results seem to point again to the hypothalamus 
as the seat of origin of the S.A.-morphine antagonism. It would, however, be 
unwise to enumerate all the parallelisms between pathological phenomena of 
the hypothalamus and the consequences of the S.A. effect, as the present paper 
deals only with the blood-sugar changes. It should only be emphasized that 
the quoted hypothalamic syndromes are the results of direct influence in the 
sense of stimulation or depression, thus supporting again the view that the 
S.A. effects (notably the blood-sugar changes) are not merely release symptoms 
after cortical depressions, but results of direct influences on the hypothalamus. 


SUMMARY. 


(1) Slight hyperglycaemia accompanies the psychological effects of sodium 
amytal. 

(2) Sodium amytal seems occasionally and temporarily to depress the 
glucose tolerance curve. 

(3) These facts, together with other findings, support the view that sodium 
amytal acts ster alsa on the hypothalamus. 


I wish to express my thanks to Dr. Helen Boyle and the Honorary Staff 
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of The Lady Chichester Hospital for permission to use their material for my 
experiments. 

The laboratory examinations were partly completed at the Royal Sussex 
County Hospital’s laboratory, and I am indebted to Dr. L. R. Janes for his 
kind help. 
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Ix the normal individual toxic amines produced by bacterial action in the 
gut or elsewhere are readily destroyed by the amine oxidase, an enzyme which 
is present in the liver, intestine and other organs (Richter, 1938; Blaschko, 
Richter and Schlossmann, 1937). This process of detoxication is normally 
very rapid and efficient, but it has been suggested that in certain pathological 
conditions the detoxicating system may be defective, giving rise to an abnor- 
mally high level of toxic amines in the blood (Quastel, 1937). 

The idea of autointoxication by amines has been current for many years, 
and it has frequently been suggested as a possible causative factor in mental 
disease (Alvarez, 1924; Quastel, 1932; Buscaino, 1928); but no direct esti- 
mations of the amount of amines in the blood in pathological conditions have 
hitherto been made, nor in fact have suitable methods for such an investigation 
been available. ` 

Advantage has now been taken of a new and very sensitive method of 
estimating blood amines (Richter, Lee and Hill, 1941) to make a preliminary 
investigation of the amines in the blood in a group of 58 selected psychotics. 
The psychotics were especially selected from a group of 2,000 available patients 
as being typical cases of the psychoses diagnosed and free from other compli- 
cating mental or physical disorders. Specimens of venous blood were tested 
for (a) simple amines of the 8-phenylethylamine or isoamylamine types and 
(b) free ‘‘ amino-lipids,’’ i.e. lipids containing an amino-group and free in the 
sense of being extractable from aqueous solution by petroleum ether under the 
conditions described. 


METHODS. 


The blood samples (16 ml.) were collected about noon in tubes 
containing potassium oxalate as anti-coagulant. The amine estimations 
were carried out within a few hours of collecting the blood, and the methods 
of estimation were similar to those described by Richter, Lee and Hill 
(1941); the amines were extracted from the blood (10 ml.) by shaking for 
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three minutes with petroleum ether (7 ml.) and an excess of saturated potassium 
carbonate solution (5 ml.), which liberates the free amines from their salts and 
at the same time exerts a salting-out action. The emulsion which often formed 
was broken down by alternately centrifuging and stirring in the centrifuge 
tube with a thick glass rod. The amines were separated from the lipids by 
shaking 3 ml. of the petroleum ether extract with 0°5 ml. of a solution of N/1 
sulphuric acid which had been saturated with sodium bromide ; this solution 
dissolves the simple amines but not the lipids. After washing the acid solution 
with 3 ml. fresh petroleum ether, which was discarded, 0-4 ml. of the acid 
solution was pipetted into a clean centrifuge tube and 2-4 ml. petroleum ether 
and 0'2 ml. 40 per cent. potassium hydroxide were added. The mixture was 
shaken, centrifuged to break the emulsion, and the petroleum ether layer 
transferred to a clean dry test tube. Chloroform (2:4 ml.) was added and, 
after shaking up, o'r ml. 2 per cent. picric acid in chloroform was added, to 
form the yellow picrates of any amines.present. The yellow colour was then 
compared with a series of standard solutions which had been prepared by 
treating aqueous solutions of 8-phenylethylamine containing 0:5 to I0 yg.;ml. 
in exactly the same way as the blood. A blank test was always done at the 
same time as each series of blood samples on distilled water. Further experi- 
mental details of the method are given by Richter, Lee and Hill (1941). It 
was found by carrying out the test on samples of normal blood to which different 
amounts of #§-phenylethylamime had been added that a concentration of 
8 ug.:ml. or 8 parts per million of 8-phenylethylamine could be distinguished 
with certainty from the blank to which none had been added ; this was there- 
fore the limit of the sensitivity of the method under these conditions. 

The estimation of free ‘“‘ amino-lipids ’’ was done by mixing I ml. chloro- 
form with r ml. of the first petroleum ether solution after extraction with 
NaBr : H,SO, and shaking with 0°05 ml. of 2 per cent. picric acid in chloroform. 
The yellow colour was then compared with a series of standard solutions pre- 
pared in the same way from aqueous #-phenylethylamine solutions, which 
served as an arbitrary scale for comparison. The limit of sensitivity of this 
estimation, which involved fewer operations than the simple amine estimation, 
corresponded to 0-5 ug./ml. of B-phenylethylamine. The substances in blood 
which give this reaction have not yet been clearly identified (Kirk, 1940) ; 
but the reaction is given by any lipid extracted by petroleum ether and con- 
taining an amino-group, so that it includes free phosphatides extracted under 
these conditions, which react by reason of the primary or quaternary amino- 
groups in the choline or ethanolamine residues. 


RESULTS. 


The tests for simple amines were negative in all of the 58 patients examined. 
That is to say that all of the specimens tested contained less than 8 parts 
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per million of ®8-phenylethylamine or of the higher aliphatic amines which 
are formed by the putrefactive bacteria. 

The free ‘“‘ amino-lipids ” in the blood varied in amount from o to 7, ex- 
pressed as the concentration of $-phenylethylamine (ug./ml.) which gave an 
equivalent colour intensity. None of the groups of psychotics showed any 
very striking difference in ‘‘ amino-lipid ’’ content, but it was noticeable that. 
schizophrenics generally gave values that were higher than the others. The 
average value for the 18 schizophrenics was 1-76 (standard deviation 2-73), 
compared with the mean of 0-95 (standard deviation 0-81) for the other 37 
patients tested. The difference in the means was 85 per cent. Examined 
statistically by Fisher's ¢ test (Fisher, 1932), which is specially designed to test 
the significance of a difference of the means in small groups, ¢ came to 2:267 ; 
this indicates that the probability is approximately 30 to 1 that the higher 
values found for amino-lipids in the schizophrenic group are real and not due 
to chance. , 

The figures obtained for the different groups of psychotics were as follows : 


Amines. ‘“ Amino-lipids.” 
eee a Au nm A 
Diagnosis. Number of Amount Number of Amounts found. 
cases. found. cases. ' 


Manic-depressive psychosis : 
Depressed phase . ; ; 16 ; o : 15 >. I; a6; o83 2; 
08; 07; 2; L; 
33 075; O83 1; 
o8; I; o5. 


lntermediate phase 4 O 4 07; 0'8; 13 0°7. 
Manic phase ; ; ‘ 2 (o) 2 og; I. 
Schizophrenia : Recent acut A 2 O 2 I; 5 
= Chronic ; ‘ 17 o 16 I1; 7; 08; o; 2 
2.) o O 4-2 Pee 
I; I; ©6;2;2; 
0'6. 
Paranoia . : i : 2 3 i o ’ 2 . O53 ©7. 
Epileptic psychosis . ; ; 6 o : 6 < 0; OFF; O63 o; 
o5; 0°6 
G.P.I. : ; ; ; : 3 ‘ o ; 2 . 5; 0'8. 
Post-encephalitis 5 3 o 5 . 0©6;0;2;0©9;0. — 


(* Amino-lipid ” content for schizophrenics: Mean 1°76; @ 2°73. 
E is other psychotics: Mean 0o95; @ 0°81.) 


DISCUSSION. 


The idea of autointoxication by toxic substances, produced by bacteria in 
the intestine or through some metabolic defect in the body, is one of the oldest 
theories of mental disease. Watson (1923) has reviewed the earlier literature 
on the subject. The particular interest in amines derives mainly from the 
classical work of Barger and Dale, who first investigated the physiological 
properties of a large number of amines and demonstrated by isolation that 
they are formed in putrefactive processes. The production of schizophrenic 
symptoms by the amine mescaline (Guttmann and Maclay, 1936) and the 
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observation that amines inhibit the respiration of brain slices in vitro (Quastel 
and Wheatley, 1933) have emphasized the possibility that toxic amines might 
be concerned in the causation of mental disease. | 

Looney (1924) tound that the ‘‘ undetermined N ” in the blood was higher 
in depressed psychotics and in certain types of dementia praecox than in the 
normal. The mean ‘‘ undetermined N ” in 26 depressives was 7°75 mgm.N.; 
100 ml. compared with a mean of 5:73 in a group of Ig normals. He concluded 
that ‘‘ evidence has been produced pointing to the view that toxic amines are 
present in the blood of markedly depressed cases. . . . Absolute proof 
that such amines are associated with depressions cannot, of course, be given 
without first acquiring some method for isolating them and measuring them 
quantitatively.” Since the normal figures for ‘‘ undetermined N ” varied 
from 0:32 to 10°90, the difference of 2-02 in the means for the normals and 
depressives might appear to be of dubious significance ; but when Looney’s 
figures are examined statistically the significance, expressed as ¢, comes to 
2:08, or the probability is 22 to 1 that the difference is not due to chance. 
Taken together with Looney’s further figures for a smaller group of involutional 
melancholics (mean 8-58) and the independent confirmation by Reid (1927), 
the figures indicate a considerable probability that the blood of depressed 
psychotics contains an abnormal amount of an unidentified nitrogenous com- 
pound in the ‘‘ undetermined N ” fraction. This work provided no evidence, 
however, that this substance (a) is toxic, (b) is an amine or (c) is in any way 
related to the mental condition. In this connection Buscaino’s ‘“‘ black `” 
reaction, which he attributed to a toxic amine in the urine of psychotics 
(Buscaino, 1923), but which was finally shown to be due to their diet and not 
their mental condition (Mann and Shipp, 1929 ; Katzenelbogen, 1929), gives 
a warning against the too facile assumption that an abnormality in the blood 
is necessarily related to the mental state. 

Stewart (1929) attempted to obtain evidence on the amine intoxication 
hypothesis by looking for the degradation products of amines in the urine, and 
_ he reported a considerable increase in these products in the urine of a small 
group of psychotics. This observation might appear suggestive, but it may 
be doubted whether it is due to anything more than an increased tendency 
to constipation in the psychotics and a consequently increased breakdown of 
proteins by the intestinal bacteria. 

The recent work of Gjessing (1939) has renewed interest in the question of 
toxic amines, since he has shown that the phasic changes in the mental state 
of periodic catatonics are associated with phasic changes in the nitrogen excre- 
tion, and he has adopted as a working hypothesis the view that a toxic sub- 
stance, which may be an amine, is produced at the time of change in the 
nitrogen balance (this work has been reviewed by Stokes, 1939). There are 
difficulties, however, in applying this hypothesis, since during the time of 
mental disturbance some patients are found to be in a state of positive nitrogen 


1942. | BY D. RICHTER, PH.D., AND M. LEE, M.SC. I3I 


balance, while in others the nitrogen balance is negative. The retention of 
nitrogen observed in these cases applies to all the protein degradation products 
found in the urine, which suggests that the fundamental metabolic disturbance 
involves the whole protein catabolism, and not merely the metabolism of a 
single protein intermediate, which might lead to the production of a toxic 
amine. It may also be questioned whether the metabolic disturbance is 
limited to the nitrogen metabolism, and whether further investigation may not 
show that the carbohydrate and lipid metabolism are also affected. Gjessing’s 
work gives only very indirect evidence of the possibility that toxic amines 
might be involved. 

The most suggestive evidence in this field is still Looney’s observation of 
an increased amount of an unidentified nitrogenous compound in the blood of 
depressives. In testing for the presence of amines two types of compound 
appeared of particular interest: (a) The simple aliphatic amines and their 
derivatives, such as B-phenylethylamine, which are known to be formed by 
the putrefactive bacteria in the intestine, and (b) ‘‘ amino-lipids,’’ or lipids 
containing a basic N-atom, compounds which are important constituents of 
nervous tissue. 

There is no evidence from which can be estimated the concentration of 
amines that would need to be present in the blood for the symptoms observed 
in the psychoses to be produced. Doses up to 300 mgm. of 8-phenylethylamine 
taken by one of us(D. R., 70 kgm.) by mouth produced definite subjective mental 
symptoms, a feeling of anxious depression and a feeling of unreality, as well as 
physiological effects on the blood pressure and heart rate and a severe head- 
ache. With this dose the concentration in the blood could not exceed 60 ug./ 
ml. and was probably much lower ; but it has been shown that the body soon 
adapts itself to the administration of amines so that subsequent doses produce 
much less effect than the first (Dale and Dixon, 1909), and a much higher level 
would therefore be needed in the blood to produce an effect lasting over a 
considerable period of time. In some of his depressed cases Looney obtained 
“undetermined N ” figures as high as 14:2 mgm. N./1oo ml., which would 
correspond to a level of over 1,000 yg./ml. of an amine such as 6-phenylethy- 
lamine. The methods used in the present investigation were sensitive enough 
to detect concentrations as low as 8 ug./ml. of 8-phenylethylamine ; but apart 
from a slight increase in the amino-lipid fraction in the schizophrenics no signi- 
ficant amount of amines could be detected in the blood of any of the 58 
psychotics examined. A “flooding of the system” with amines, such as 
Stewart suggested, can be excluded for amines of the two types described. 

The increased ‘‘ amino-lipid ” fraction found in the schizophrenics is clearly 
unrelated to Looney’s ‘‘ undetermined N,” which was raised in a different 
class of psychotic. Since the fraction in which the increase occurred includes 
the free phosphatides, it appears more likely that it is due to a nutritional 
abnormality than that it is connected with their mental state, but if this 
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finding can be repeated in other groups of schizophrenics it might serve as a 
useful indication for further research. 

Amines are known to produce symptoms which are similar to those observed 
in psychotics, but almost any foreign chemical substance may interfere with 
the normal working of the brain, and this property is by no means limited to 
amines. Mental symptoms are produced, for example, by the lower and higher 
alcohols, esters, aldehydes and glycosides as well as by a variety of nitrogenous 
compounds of many different types, such as urethanes, hydantoin derivatives, 
barbiturates, triazoles, nitrites and numerous alkaloids. Why then, it may 
be asked, has so much emphasis been laid on the possibility of autointoxication 
by amines ? Apart from the very indirect and circumstantial evidence already 
mentioned we have been unable to find any adequate evidence in favour of 
the toxic amine hypothesis. It has recently been shown that amines which 
are not detoxicated by the amine oxidase can still be removed from the system 
by concentration in the kidney and elimination in the urine (Richter, 1938), 
and this would appear to make the hypothesis still less probable. A method 
of testing the amine oxidase function is now available (Richter, Lee and Hill, 
1941), and it would seem that unless more definite clinical evidence, such as a 
defect in amine oxidase function, can be demonstrated in some clearly defined 
group of psychotics, the toxic amine hypothesis should no longer be regarded 
as anything more than a speculation. 


SUMMARY. 


Sensitive tests for (a) alkylamines and their derivatives and (b) ““ amino- 
lipids,’’ or lipids containing a basic N-atom, have been applied to the blood 
of 58 selected psychotics of different types. In every case the blood contained 
less than 8 parts per million of amines of the ®-phenylethylamine or isoamy- 
lamine types. A slight increase in the free ‘‘ amino-lipid ” fraction was noted 
in the schizophrenics. Statistical analysis of the figures indicates that the 
probability is 30 to 1 that the observed increase in the ‘‘ amino-lipid ” fraction 
in the schizophrenics is not due to chance. The basis of the toxic amine 
hypothesis has been discussed. 


The authors wish to thank Prof. Nevin for his helpful interest, Dr. W. A. 
Caldwell for permission to investigate patients under his charge, Dr. Birnie for 
his help in their diagnosis and selection, and the Rockefeller Foundation for 
supporting this research. 
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In 1897 Ganser (I) gave a lecture entitled ‘‘ Ueber einen eigenartigen 
hysterischen Dammerzustand.”’ This has been translated literally as on “A 
specific hysterical twilight state,’’ which we consider unfortunate, as in keeping 
the words it loses the sense of the original, for the notion of a twilight state 
remains foreign to us, and is better rendered as a ‘“‘dimming of consciousness ” 
or ‘‘ clouding of consciousness.” Further, the concept of hysteria has changed 
considerably since then and his cases would now be regarded as psychotic. 

The essential feature was that when questioned they gave foolish answers 
which, nevertheless, showed that they had perfectly understood the nature of 
the questions ; e.g. when asked what number followed one, a patient answered 
‘ Two.” But when asked what came next, he said, ‘‘ Twelve, ninety-three. 
He was asked how many legs a horse had and answered “‘ Three.” Another 
patient, asked to read from the paper, stupidly read, “ Bismarck, King Albert, 
Rothschild, money, Strehlen, Bismarck, Rothschild, majesty, cabbal,’’ repeating 
the same words in a different order. A dollar, a mark piece, and a fifty pfennig 
piece he constantly called a mark. He declared a five mark note to be only 
printing paper, of whose value he did not want to know anything. Later, 
however, he read the printed ‘‘5’’ and recognized the fifty pfennig piece and 
the dollar at their true value. 

This syndrome is commonly called the Ganser state, and although common 
in prisons it is rare elsewhere. It only shows itself when the patient is ques- 
tioned, and it will not be noticed unless constantly born in mind. We propose 
to describe three cases which have recently been in our care. It will also be 
shown that Shakespeare, who was ‘‘ acquainted well with every tone of mad- 
ness,” has provided us, in Hamlet, with a beautiful example of this condition, 
undoubtedly copied from life, and that this solves the gieat problem of the 


play. 
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Case 1.—A spinster, a hosiery mender, had been left an orphan at the age of 
three months, when her mother was found drowned. She had always been peculiar, 
with alternating periods of elation and depression, each lasting a few months. 

She was first admitted to this hospital in November, 1927, suffering from mania 
with schizoid features. After two months she was transferred to another insti- 
tution, whence she was discharged. 

She was readmitted in February, 1931, with a similar attack and was discharged 
recovered at the end of a year. After each of these illnesses she remained 
hypomaniacal, which appeared to be her normal state. 

She was admitted a third time on April 5, 1939, in a similar state. A history 
was obtained from a young man, who had just been divorced by his wife, with the 
patient cited as co-respondent. He said that on March 20, when she was cycling 
to work, she passed a stationary ‘bus at a cross roads. Two lorries suddenly came 
out. One knocked her down. As she lay on the ground she saw its wheels about 
to go over her head. She moved and the lorry collided with the 'bus instead. She 
was taken to hospital and an X-ray confirmed that no bones were broken, although 
she was bruised. 

She remained well until April 1, when she failed to keep an assignation with her 
lover. The next day was Sunday, and when, contrary to her wont, she gave {1 
each to the communion collection, the service collection, and the lady who runs the 
boys’ club, he realized that she was not well. Later she became moody and 
incoherent, gradually growing worse. ; 

On admission she was physically normal, but was excited, talkative and exalted. 
The next day she gave Ganser answers to questions. When asked, ‘‘ Where is this ?” 
she replied, ‘‘ It was a hospital, but is not now.” To the question, ‘‘ What are you 
doing here ?’’ she fatuously answered, ‘‘ Knitting.’ Later she mistook 
identities, and was noisy, catatonic, cataleptic, incoherent, and faulty in habits. 
She gradually quietened. It now transpired that she was claiming compensation 
for her accident, and on May 1 she was specially examined from this point of 
view. She then denied that she was suffering from a mental illness, but gave a 
full and graphic account of the accident, and alleged that her spine was badly 
injured. She slowly recovered and left the hospital on September 30. 

Case 2.—This man, a general labourer, was said to have been normal until he 
was 21, since when he had * kept bad company ” and spent much time in drinking 
and fighting. He was a well-known local bad character, and had often been 
imprisoned for being drunk and disorderly. At the age of 32 he left his wife for 
another woman and she then noticed that he was * queer.” His mother fed him 
until he struck her. 

He was transferred to this hospital on June 2, 1939, at the age of 35. The most 
obvious feature of his case was that he was giving Ganser answers to questions ; 
e.g. when asked his age, he said he was 19. It was therefore concluded that he 
had recently come from prison. He had, in fact, been certified three months 
before when in custody. The Ganser state soon disappeared and it became evident 
that he was a typical case of dementia praecox, with hallucinations and stereo- 
typies. His language was obscene and he made occasional violent attacks on other 
patients. He has shown little further change in spite of a course of convulsion 
therapy. 

CaSE 3.—He was single, aged 27, an illegitimate child whose father deserted 
his mother 11 years ago. She reported that he was normal in his early years, 
giving no trouble until he left school, when he did not keep any post for more than 
a few months and when 16 he joined the Army, serving in India and Egypt. After 
his discharge he had various jobs and was constantly moving from one part of the 
country to another. At the outbreak of war he was called up as a reservist 
and served in France and Belgium. He was brought back to England in what 
was described as a stuporose condition and taken toa military hospital. We have 
been unable to obtain any details of his mental state while there, but he was dis- 
charged from the Army in August, 1940. On leaving the hospital he returned 


136 - THREE GANSER STATES AND HAMLET, [Jan., 


to his mother, who was now married to another man. He was so rude and 
offensive to his stepfather that they had to turn him out after a few weeks. 
He then wandered from one lodging to another and did not settle into any regular 
work. He had been engaged to a girl, but she broke it off at about this time. His 
mother made further attempts to have him at home, but his insulting remarks and 
gestures to her husband made it impossible. 

He was admitted to this hospital on May 3, 1941, having been found wandering 
by the police, and talking in a confused and incoherent manner. On admission he 
was in good physical health. When questioned he gave Ganser answers : 


E.g.: “ What is your name? ” , : . “ Black.” 
“ Where do you live? ” . : . ‘* White.” 
“ Where is that ? ”’ š ; . ‘ Over the hill.” 
“ How are you to-day ? ” ; . * Rather treacly. i 
“ How old are you?” . . ‘Six months.” 


He was cheerful and showed no resentment at being in hospital. He seemed to 
understand the questions, and carried out orders promptly and correctly. When 
asked to write his name he studied the piece of paper for a few seconds and then 
drew a straight line. He continued to give this type of “ crooked answer ” when- 
ever questioned, but asked for cigarettes and other things he wanted and showed 
no abnormal behaviour. He was sociable, but did not engage in spontaneous 
conversation. 

He competed in the hospital sports, gaining several shillings in prize money. 
When asked how much he had won, he replied, ‘‘ The Sahara Desert.” In answer 
to questions about the races in which he took part, he said, “ The monkey up the 
tree race.” When asked what this was he said, ‘‘ We had to climb up trees to get 
coconuts.” 

He had phases in which he became mute to all questions. He also wrote a 
number of nonsensical letters, the contents of which, like many of his replies to 
questions, showed extremely lewd allusions. The following extract from a 
letter selected as being free from obscenities shows a schizoid type of thought : 

' I hope this letter reaches the corner. It was very terrible about the 
Storm at Sea with Lionel Barrymore. You may be sure they like him because 
he has bags of money. Will the Hardy’s family know anything about this / 
I will tell you what happened. Lionel was having a butter and there are 
millions of things I must not tell you. When this chap Black man he might 
have been who took the photo.”’ 

He gradually developed a clowning or buffoonery syndrome in which he con- 
tinually tried to attract attention, looked for the laughter and approval of his 
audience, and guffawed at his own amusing and phantastic stories. In this con- 
dition he did not wait to be questioned, but took every opportunity to launch into 
a long, rambling, and often amusingly disconnected speech. He would give an 
imaginative account of how he could prepare beer from Australian apples, and then 
pass on to describe how he had been to Australia that morning before break fast. 
He was mischievous and put articles through the windows or hid them under 
mattresses. As this phase subsided he became quieter and ceased giving so many 
crooked answers. He gave sensible replies to general questions, but was evasive 
when asked about personal matters. When the reason for this was demanded, he 
said, “ I know the Service is pretty beastly and that I have done wrong.” This 
gives a possible motive for his condition. He became duller and more apathetic, 
showed incongruity of affect, and spent much time sitting staring into space, but 
could not give any account of what he was thinking about. The schizoid features 
are gradually becoming more prominent. 


DISCUSSION. 


We think that the Ganser type of response. is accurately described by the 
English expression of giving “‘ crooked answers ” to questions. 
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The Ganser state occurs in people who, although mentally deranged, not 
realizing this, wish to appear so. It follows that there is always a strong 
motive. Hence it is commonest in prisoners, especially those awaiting trial 
(cp. Case 2); itis also seen nowadays in service men, who, broken in mind under 
the strain of their duties, are anxious to be discharged back to civilian life 
(Case 3), whilst Case r was striving to obtain compensation for her accident. 
The reason why it takes this particular form is that to the popular mind persons 
suffering from mental illness are characterized by an extreme simplicity; this is 
seen in the numerous funny stories and jokes about lunatics, so that it is 
perfectly natural for those people to feign insanity by giVing these silly crooked 
answers to questions. 

It follows that in all cases of ve Ganser state we should ask ourselves two 
questions : Is the patient insane, and what is his motive for appearing to be 
so? | 

We are now in a position to consider the case of Hamlet from the psychiatric 
aspect. It is not intended to deal with his deep psychological motives and 
inhibitions, for these have already been analysed by Jones (2). It is interesting 
to note that the word Hamlet, or Amleth, means mad. 


HAMLET. 


The cardinal problem of the play is whether Hamlet was mad or only 
pretended to be so. This problem will be examined from a strictly psychiatric 
viewpoint. 

Hamlet is at the outset extremely worried over the incestuous, as it was 
considered, union between his mother and Claudius. Later the suspicion, and 
then virtual certainty, of the latter’s murder of his father is added. In addition 
it has recently been pointed out that he suspects he is being cheated of the 
throne* : ITI, ii, 97. 

King : How fares our cousin Hamlet ? 


Ham. : Excellent, i’faith ; of the chameleon’s dish : 
I eat the air, promise-crammed : you cannot feed capons so. 


and V, ii, 65 : 


He that hath kill’d my king, and whored my mother ; 
Popp’d in between the election and my hopes. 


As to evidence of insanity, it is seen that he is already suffering from melan- 
cholia, which he describes I, ii, 77 : 


‘Tis not alone my inky cloak, good mother, 
Nor customary suits of solemn black, 

Nor windy suspiration of forced breath, 
No, nor the fruitful river in the eye, 

Nor the dejected haviour of the visage, 


* Granville-Barker, Prefaces to Shakespeare, 3rdser.: “ Hamlet.” London, 1937. Footnote, 
P. 142. 
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Together with all forms, moods, shapes of grief, 
That can denote me truly : these indeed seem, 
For they are actions that a man might play : 
But I have that within which passeth show ; 
These but the trappings and the suits of woe. 


He contemplates suicide in the same scene, 129 : 


O, that this too too solid flesh would melt, 

Thaw and resolve itself into a dew! 

Or that the Everlasting had not fix’d 

His canon 'gainst self-slaughter! O God! God! 
How weary, stale, flat and unprofitable 

Seem to me all the uses of this world ! 

Fie on’t ! ah fie! ‘tis an unweeded garden, 

That grows to seed ; things rank and gross in nature 
Possess it merely. That it should come to this! 


He is excitable and hysterical, I, v, 115: 


Mar. : Hillo, ho, ho, my lord! 
Ham. : Hillo, ho, ho, boy ! come, bird, come. 


and III, ii, 282: 


Ham.: Why, let the stricken deer go weep, 
The hart ungalled play ; 
For some must watch, while some must sleep : 
Thus runs the world away. 

Would not this, sir, and a forest of feathers—if the rest of my 
fortune turn Turk with me—with two Provincial roses on my razed 
shoes, get me a fellowship in a cry of players, sir ? 

‘Hor.: Half a share. 
Ham.: A whole one, I. 
For thou dost know, O Damon dear, 
This realm dismantled was 
Of Jove himself ; and now reigns here 
A very, very—pajock. 


He is even hallucinated, III, iv, 102: 


Ham.: A king of shreds and patches— 
(Enter GHOST.) 


Save me and hover o’er me with your wings, 

You heavenly guards! What would your gracious figure ? 
Queen : Alas, he’s mad! 
Ham.: Do you not come your tardy son to chide, 

That, lapsed in time and passion, lets go by 

The important acting of your dread command ? 

O, say! 
Ghost: Do not forget: this visitation 

Is but to whet thy almost blunted purpose. 

But look, amazement on thy mother sits: . . . 
Ham.: How is it with you, lady ? 
Queen : Alas, how is't with you, 

That you do bend your eye on vacancy 

And with the incorporal air do hold discourse ? 
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But Hamlet apparently has no insight, as he decides to feign insanity, 
I, v, 170: 


How strange or odd soe’er I bear myself, 
As I perchance hereafter shall think meet 
To put an antic disposition on, 


and even admits this, III, 1v, 187: 


That I essentially am not in madness, 
But mad in craft. 


This simulation is first seen when he appears all dishevelled before Ophelia. 
H, i, 77: ` 


Oph.: My lord, as I was sewing in my closet, 
Lord Hamlet, with his doublet all unbraced, 
No hat upon his head, his stockings foul’d, 
Ungarter’d and down-gyved to his ancle ; 
Pale as his shirt, his knees knocking each other, 
And with a look so piteous in purport 
As if he had been loosed out of hell 
To speak of horrors, he comes before me. 


He also pretends to be insane with her, III, i, 103: 


Ham.: Ha, ha! are you honest ? 

Oph.: My lord ? 

Ham.: Are you fair ? 

Oph.: What means your lordship ? 

Ham.: That if you be honest and fair, your honesty should admit no discourse 
to your beauty. 

Obh.: Could beauty my Lord have better commerce than with honesty ? 

Ham.: Ay, truly; for the power of beauty will sooner transform honesty from 
what it is toa bawd than the force of honesty can translate beauty into his likeness : 
this was sometimes a paradox, but now the time gives it proof. I did love you 
once. 

Oph.: Indeed, my lord, vou made me believe so. 

Ham.: You should not have believed me; for virtue cannot so inoculate our 
old stock but we shall relish of it: I loved you not. . . . 

. Goto, I'll no more on’t ; it hath made me mad. I say we will have no 
more marriages : those that are married already, all but one, shall live; the rest 
shall keep as they are. To a nunnery, go. (Exit. 

Oph.: O, what a noble mind is here o’erthrown ! 


although he does not convince the king who is concealed in the room, 171 : 


King : Nor what he spake, though it lack’d form a little, 
Was not like madness. 


He also simulates before Osric, V, ii, 81: 


Osr.: Your lordship is right welcome back to Denmark. 
Ham.: I humbly thank you, sir. Dost know this water-fly ? 


His pretence, however, has not convinced Rosencrantz and Guildenstern, who 
have been set by the king to watch him, ITI, i, 1: 


Sm ee r ee L F 
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King : And can you, by no drift of circumstance, 
Get from him why he puts on this confusion, 
Grating so harshly all his days of quiet 
With turbulent and dangerous lunacy ? 
Ros.: He does confess he feels himself distracted, 
But from what cause he will by no means speak. 
Guil.: Nor do we find him forward to be sounded ; 
But, with a crafty madness, keeps aloof, 
When we would bring him on to some confession 
Of his true state. 


However, the common people appear to think that he is mad, as in the amusing 
passage, V, i, 160: 


XQ. ; it was that very day that young Hamlet was born: he that 
is mad, and vent into England. 
Ham.: Ay, M why was he sent into England ? 

First Clo.: Wiry because a’ was mad; a’ shall recover his wits there; or, if 
4 a’ do not, ’tis no great matter there. 


E ” Why 
we First Clo.: ai not be seen in him there ; there the men are as mad as he. 


At the end of the play Hamlet himself says that he was mad, V, ii, 239: 


And you must needs have heard, how I am punish’d 
With sore distraction. What I have done, 

That might your nature, honour and exception 
Roughly awake, I here proclaim was madness. 
Was't Hamlet wronged Laertes ? Never Hamlet : 
If Hamlet from himself be ta’en away, 

And when he’s not himself does wrong Laertes, 
Then Hamlet does it not, Hamlet denies it. 

Who does it then ? His madness: if’t be so, 
Hamlet is of the faction that is wrong’d ; 

His madness is poor Hamlet’s enemy. 


So far we have evidence both that Hamlet is mad and that he feigns insanity. 
Are these two views contradictory ? It is submitted here that they are not, 
but that Hamlet is in a Ganser state. He gives typical crooked answers, 
II, ii, 173: 


Pol.: Do you know me, my lord ? 
Ham.: Excellent well; you are a fishmonger. 


And in the same scene, 192 : 


Pol.: . . I'll speak to him again. 
What do you read, my lord ? 
Ham.: Words, words, words. 
Pol.: What is the matter, my lord ? 
Ham.: Between who ? 
Pol.: I mean, the matter that you read, my lord. 


Like our Case 3 above, he then passes through a stage of clowning in the 
same scene, 433: 
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Poi.: What follows, then, my lord ? 
Ham.: Why 
“ As by lot, God wot.” 
and then you know, 
“It came to pass, as most like it was.’’— 
The first row of the pious chanson will show you more ; 
He clowns also in the whole of IV, ii, in which Rosencrantz and Guildenstern 
are looking for Polonius’s body, and IV, iii, 18: 
King : How, Hamlet, where's Polonius ? 
Ham.: At supper. 
King: At supper! where ? 
Ham.: Not where he eats, but where he is eaten: a certain convocation of 
public worms are e’en at him. 


and, also like our Case 3, he is sometimes very coarse, e.g., II, ii, 173 quoted 
above, whether provoked, the same scene 238, or not, III, ii, 125. Finally he 
has comparatively lucid intervals, as he himself puts it, II, ii, 396: 
I am but mad north-north-west : when the wind is southerly I know a 
hawk from a handsaw. 


To sum up, Hamlet shows a typical Ganser state occurring during the 
course of another psychosis. 


SUMMARY. 


I. Three cases of the Ganser state are described. 

2. This state occurs in psychotics who, ignorant of their own illness, simulate 
mental derangement. 

3. There is always a strong motive for the feigning of insanity. 

4. The case of Hamlet is examined and reasons are given for believing that 
he suffers from a Ganser state, the explanation of the problem of his mental 
condition and of all such states being given in Polonius’s words : 


Though this be madness, vet there is method n't. 


We thank Miss L. H. Stern, M.A., for her advice on Hamlet, and Dr. T. 
Wishart Davidson, Medical Superintendent of the Leicester City Mental 
Hospital, for permission to publish this paper. 
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Part II.—Reviews. 


Sex Problems and Youth. By THEODORE TUCKER. London: George Allen 
& Unwin, Ltd. Pp. 126. Price 5s. 


Mr. Tucker tells his young adult straight out that he is in for a difficult 
time and that there is no compromise. There is one golden rule—to control 
the sex-impulse. Masturbation must be subjugated, but the conflict is not 
made easier by the knowledge that the terrible stories of its consequences are 
“old wives’ tales.’ On the other hand it is bad enough to indulge in erotic 
phantasy, but the consequences of repressing it to the unconscious are far 
worse, leading to neurosis or even insanity. Here again will-power and self- 
control must be exerted. Extra-marital intercourse, resort to prostitutes and, 
of course, any form of perversion are condemned. Pre-marital relations should 
be subjected to the severest discipline. Kissing and petting parties, if indulged 
in at all, should be taken in such graded doses as cannot possibly arouse the 
erotic instinct of either partner ! 

It is argued that since asocial pugnacity can be controlled, the problem of 
the sex instinct should present no greater difficulty. There are, however, a 
number of direct outlets for pugnacity which are not socially taboo, but prior 
to marriage the author allows no outlet for the sexual instinct save the indirect 
and problematic method of sublimation. 

It would seem improbable that this book will succeed in converting a 
Valerie Marneffe into a Hortense Hulot, any more than Marxists will succeed 
in eradicating the fundamental acquisitiveness of a Grandet or a Huchon. 
It is yet to be proved that such a levelling of society is to be desired. 

S. M. COLEMAN. 


Anxiety and its Treatment. By JOHN YERBURY DENT. London: John 
Murray, 1941. Pp. 124. Price 3s. 6d. 


In this semi-popular book the author provides a very readable account of 
the causes of the anxiety state, its physical and psychological concomitants, 
and the very grave danger of attempting to allay anxiety by the use of alcohol 
and other narcotic drugs. Since, in the author’s opinion, chronic alcoholism is 
nearly always an end result of the anxiety state, much space is devoted to this 
subject. There is a most spirited description of alcoholic types, some excellent 
advice on judicious drinking, a physiological explanation as to the action of 
alcohol and the value of vitamin B,, and finally a detailed and technical account 
of the apomorphine treatment. The author explains that this treatment 1s 
much more rational than other forms of shock therapy now in vogue, because 
apomorphine is a ‘‘ back-brain centre ” stimulant. Unfortunately it is observed 
that one glass of sherry or even a little trifle, taken in mistake for nun’s pudding, 
may reactivate the craving. S. M. COLEMAN. 
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Mind and Deity. By Joun Lairp, LL.D., F.B.A. London: George Allen & 
Unwin, Ltd., 1941. Pp. 322. Price ros. 6d. 

According to the ‘‘ Brains’ Trust ’’ there are certain questions that should 
not be asked, for the very good reason that with the knowledge at their disposal 
they have not the necessary information to provide the answer. The questions 
raised in this series of Gifford lectures belong to this class. Here are a few 
examples: Is reality mind-constituted ? What is mind? Is the Deity a 
personal or an impersonal principle? Is God omnipotent, and if so is evil 
consistent with a reality that is righteous altogether ? Has everything that 
exists a value ? 

Prof. Laird tackles these knotty problems with much erudition and at great 
length. Unfortunately the conclusions reached have a certain uniformity 
and may disappoint the eager seeker after truth. Prof. Laird is usually forced 
to admit that while the particular hypothesis under discussion is not altogether 
incredible, it is certainly not proven. S. M. COLEMAN. 


Psychology, Psychotherapy and Evangelicalism. By J. G. McKENZIE, M.A., 
B.D., D.D. London: George Allen & Unwin, Ltd., 1940. Pp. xili + 
236. Price 10s. 6d. 


According to the author the Evangelical Christian is distinguished from 
other types not by a specific doctrine but by a special attitude towards religion. 
This difference is compared with the psychoneurotic who has an intellectual 
knowledge of the mechanism of his symptoms, and the patient who really feels 
into and abreacts to the interpretations given him. 

Much space is devoted to a study of conversion. From the psychological 
point of view conversion is contrasted with the psycho-neurosis as being a 
healthy solution to psychological conflict, the neurosis being an acceptance of 
failure. According to James conversion is always a sudden and dramatic 
episode often associated with psychopathic phenomena, as in the case of St. 
Paul and St. Augustine. Prof. McKenzie holds that from the church’s stand- 
point, many of the most valuable conversions have been slow and gradual 
Processes of intellectual re-orientation. 

It is clear that the author has been much influenced by the theories of Jung 
and William Brown. He holds that all successful psychotherapy should give 
nse to a ‘‘spiritual rebirth,” a form of conversion to a new moral viewpoint. 
On the other hand it is stated that there is no evidence for the belief that 
“ethics can be derived from biology '’; that the conscience is no more than 
the ‘‘introjected ” voice of the dominating father and that behaviour is pre- 
determined by heredity and circumstance. 

Finally the author puts in a strong plea for training in psychological methods 
both for clergymen and school-teachers. 

The book is likely to find more favour with analytical psychologists than 
psycho-analysts. S. M. COLEMAN. 


The Early Treatment of Nervous and Mental Disorders. By W. 
LINDESAY NEUSTATTER, M.B., B.S., M.R.C.P. London: J. & A. 
Churchill, Ltd., 1940. Pp. xii + 379. Price 15s. 


This is a disappointing book in many ways. A great deal of space is 
wasted on etiology and early diagnosis. It is no reply to this criticism to say 
the doctor has to learn this ; so he has, but he also has to learn chemistry and 
physics and then materia medica before he can carry out much treatment. 
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We think that to consider the Temporary Treatment section of the Ment: 1 
Treatment Act of 1930 as unusable is wrong. It was only meant to apply to a 
small percentage of cases, and so it does. The Act does not require ‘* two 
doctors’ certificates,” but two “ recommendations,” which is a very different 
thing. 

To say that ‘‘certification should be used as a last resort’’ is a curious 
statement to make in appealing for early treatment, as often it is the only 
means of getting the patient into hospital, where he will be able to obtain 
adequate treatment. Far too often certification is left until the patient is 
almost beyond treatment. A much greater use of certification would be a 
much greater therapeutic aid. If any stigma does attach itself to certification 
(which we doubt), it is not due to the existence of the certificate, but to the 
fact that the patient in question is ‘‘queer’’ and has to “‘ go away,” and surely 
as a rule the whole parish knows all about it long before the certificate is 
signed. 

In the section devoted to glandular therapy some thirty lines are devoted 
to oestrin and testosterone. This is quite useless. No mention is made of the 
importance of estimating the quantity and identity of the sex hormones in the 
urine before any treatment is instituted. The whole subject of the relation 
of sex hormones to the personality is most important and very complicated, 
and well merits a long chapter to itself. 

There is an inadequate bibliography and the proof correction seems to 
leave much to be desired, 1.e. Sargant in the bibliography is Sargent in the 
letterpress, C. W. Fleming would appear to be the reviewer whose initials are 
G. W. T. H., and Lewis Aubrey in the bibliography would most likely be Lewis, 
Aubrey ; and surely Guttman, E. Mayer Gross, W. represents Guttmann, E., 
and Mayer-Gross, W. ! G. W. T. H. FLEMING. 


The Nineteen-Forty Mental Measurements Yearbook. Edited by O. K. 
Buros. New Jersey: The Mental Measurements Yearbook, 1941. 
Pp. xxiii + 674. Price $6. 

This large volume is crammed with useful information on mental testing of 
all kinds, achievement, character and personality, intelligence, vocations, 
together with chapters on testing in mathematics, science, languages, social 
studies, reading, and fine arts. 

There is a separate section quoting reviews of psychological books from the 
various psychological journals. This is a most useful section of the book, for 
here we have gathered together really sound opinions (in many cases giving 
the author of the opinion) on a large variety of books. We can easily find out 
what a variety of different schools of thought think of any particular book. 

This excellent book should be in the possession of everyone dealing with 
mental testing in any shape or form. G. W. T. H. FLEMING. 


Practical Neurological Diagnosis. By R. GLEN SPURLING, M.D. Second 
edition. Springfield, Illinois: Charles C. Thomas, 1940. Pp. xii + 
239. Price 22s. 


This small book is intended primarily for students and as such it is excellent. 
It is very lucidly written and well illustrated. It is divided into three parts, 
dealing with neurological examination, cerebro-spinal fluid and Roentgen 
diagnosis. The third part dealing with Roentgen diagnosis is very good, and 


1942. ] | REVIEWS. 145 


although the writer apologizes for its being of rather an elementary type, it 
is nevertheless very well done and fully illustrated, occupying some fifty pages. 

We think it is a pity that a similar chapter was not added on electro- 
encephalography. This subject is so much to the fore in modern work that 
we feel that both the student and the general practitioner would appreciate 
a chapter telling them what it all means. G. W. T. H. FLEMING. 


Mental Disease and Social Welfare. By Horatio M. PorLock. New 
York: State Hospitals Press, 1941. Pp. 237. Price $2. 


The sixteen chapters of this book are devoted to various social aspects of 
he illness and most of them have previously been read or published else- 
where. 

The most interesting chapter (written with the help of Dr. B. Malzberg), 
and one which has not previously been published, is that dealing with the 
expectation of mental disease, not only at birth, but at every age of life. The 
life table method of analysis is used and the data are segregated by sex and 
nativity. The statistics apply to the State of New York and show that approxi- 
mately 4-5 per cent. of persons born may, under existing conditions, develop 
mental disease and become patients in the hospitals for mental disease. 

An interesting fact mentioned in Chapter XII is that the results of metrazol 
treatment of dementia praecox raise grave doubts as to its use. Insulin is 
clearly superior. 

In his review of thirty years of alcoholic mental disease the author asks 
four questions, and if the answers to these four questions are in the affirmative, 
then the drink habit should be encouraged; if not it should be strongly dis- 
couraged. The questions are : 

(1) If the taxes paid by the liquor traffic are not largely from the earnings 
of the poor? 

(2) Does the drink habit make workers in all occupations more reliable 
and efficient ? 

(3) Does the free use of alcohol promote health and gcod citizenship? 

(4) Does alcohol lessen crime and accidents ? 

The author has undoubtedly served a useful purpose in gathering together 
these reliable statistical studies so that laymen in particular can have easy 
access to them. G. W. T. H. FLEMING. 


Mathematical Biophysics. By NıcHoLas RASHEVsKY. Chicago, 1939. Pp. 
340. Price 18s. 


The book is divided into three parts, entitled: (1) Mathematical biophysics 
of vegetative growth, (2) Mathematical biophysics of excitation and conduction 
in peripheral nerves, (3) Mathematical biophysics oi the central nervous system. 
Over half of its pages are concerned with neurophysiology. We may state at 
once that the author is clearly an expert mathematician. 

The first part of the book is much the most satisfactory. Here the author 
discusses the thermodynamic consequences of the hypothesis that a cell is a 
metabolizing entity, i.e. that it is continuously producing and absorbing chemical 
substances. A cell will set up gradients of the concentrations of substances, 
and these gradients will produce osmotic and other known effects. He shows 
that even so simple a hypothesis as this will explain adequately many known 
facts in cellular physiology. Thus, he shows that a cell, if most of the diffusion 
is outwards, must become unstable after exceeding a given size, and must then 
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break into two. Further, two such cells would repel one another. On the 
other hand, if the diffusion is chiefly into the cell, then it should not divide but 
should attract similar cells, and if the similar cells cannot move, then long 
filaments will tend to spread and bridge the gap between them. This latter 
case is obviously pertinent to the growth and form of neurones. The appli- 
cations are too many to be described in detail here. 

Part II is described adequately by its title, and is of interest chiefly to the 
specialist. ` 

Part III is perhaps the least satisfactory part of the book. It is an attempt 
to apply mathematics to conditioned reflexes, discrimination, Gestalt problems, 
rational thinking, etc. The method of approach is chiefly to hypothesize some 
particular type of neuronic circuit, specially devised for the occasion, and then 
to show by the known elementary properties of excitation and inhibition (from 
Part II) that such a circuit will have properties something like those of the 
conditioned reflex, etc. The whole method is of very doubtful validity, or 
even advantage. It is easy enough, given special circuits, to show that thev 
have special properties. But this completely avoids the basic problem, which 
is to discover why the neurones do not form merely chaotic circuits in their 
arrangements. The psychology of Part III must be considered superficial and 
the mathematics therefore trivial. 

Nevertheless much of the book is important and substantial. 

W. R. ASHBY. 


Diseases of the Nervous System. By F. M. R. WaLsHeE, O.B.E.,M.D., D.Sc., 
F.R.C.P. Second edition. Edinburgh: E. & S. Livingstone, 1941. 
Pp. xvi + 325. Price 12s. 6d. 

The fact that a second edition of this useful book has been called for within 
one year is good testimony to its popularity. A number of small additions 
have been made, the chapter on intracranial tumour has been recast, pituitary 
diseases have been given more room, and additions have been made to the 
chapters on acute infections of the nervous systems, on head and spinal injuries, 
and on lesions of the spinal nerves. G. W. T. H. FLEMING. 


Psychology and Mental Disorders for Nurses. By J. W. FIsHER, M.R.C.S., 
D.P.M. London: Edward Arnold & Co., 1941. Pp. viii + 120. Price 
4s. 

This small book is based on the author’s Adlerian views, but one cannot 
avoid the conclusion that it is just a little bit above the head of the average 
nurse. To read the table of contents will frighten many would-be readers 
of the book. The book will in many wavs supplement the ‘‘ Red Book "’ of 
the R.M.P.A., but it covers the same ground and may prove to be quite super- 
fluous when the new edition of the Red Book appears. We dislike the term 


‘“mental syphilis ’’; there cannot be syphilis of the mind! 
G. W. T. H. FLEMING. 
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Part III.—Bibliography and Epitome. 


AN attempt is being made to provide as far as possible a complete bibliography 
compiled from the specialist journals dealing only with Psychiatry and Neurology 
(which are really inseparable) and their ancillary subjects, psychology, anatomy 
of the nervous system, criminology, etc. 

A number of titles may appear to have a very remote relation to psychiatry, 
but they are included for the sake of completeness. 

If any reader can add the names of journals to the following list, which it is 
hoped to publish each year in the January number, the addition will be gratefully 
received and acknowledged. 

Those journals which are available in the Library of the Royal Medico-Psycho- 
logical Association are marked ‘‘ 1,” those available in the Library of the Royal 
Society of Medicine are marked “ 2,” those in the Library of the British Psycho- 
logical Society are marked “ 3,” and those in the Library of the British Medical 
Association are marked “4.” 

The titles of these journals are mostly in the form given by the Board of Editors 
of Publications of the American Psychological Association, January, 1939. Contri- 
butors are requested to use the exact form given below. 


PSYCHIATRIC JOURNALS. 


Abh. Neur. Psychiat. 

Abh. Psychother. 

Acta Espanola Neur. y Psiquial. 
2, 4 Acta Psychiat. et Neurol. 

3 Acta Psychol., Hague. 

Acta Psychol., Keijo. 
Aliéniste Français. 
Allg. Ztschr. f. Psychiat. 
Altersprobleme. 
Am. Imago. 
Am. J. ment. Def. 
Am. J. Orthopsychiat. 
Am. J. Psychiat. 
Am. J. Psychol. 
An. Bras. Hig. Ment. 
An. Inst. Psicol. Uniw. B. Aires. 
Anal. Istit. Neurol. Montevideo. 
Analele Psihol (Rumania). 
Anales de psicologia, Buenos A. 
2, 3 Année Psychol. 

2 Ann. Méd. Psychol. 

2 Ann. Osp. psichiatri. Perugia. 
Arb. Psychiat. Inst., Sendai. 
Arch. Anthrop. crim. 

2 Arch. Argent. de Neurol. 

Arch. Argent. Psicol. norm. pat. 
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Arch. Bras. de Neur. e Psiquiat. 


Arch. Chilenos de Crim. 


Arch. Ital. di Studi Neuropsich. 


Arch. Neurobiol. 

Arch. Neurol. Paris. 

Arch. de Neurol. de Bucarest. 
Arch. de Neurol. 


2 Arch. di Antropol. Crim. 
Arch. di Criminol. Neuropsiquiatria v Disciplina Conexas, Quito. 
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Arch. f. Psychiat. 
Arch. ges. Psychol. 


Arch. Internationale de Neurol. 


Arch. Ital. Psicol. 

Arch. Krim. Anthrop. 

Arch. Neurol. Psychiat. 
Arch. Neur. Psychiat., Méx. 


Arch. Psicol. Neurol. Psichiat. e Psicoter. 


Arch. Psychol. Genève. 
Arch. Psychol., N.Y. 
Arch. Relig. psychol. 
Arch. Speech. 


Arquivos da Assist. a Psicotatas de Pernambuco. 


Austr. J. Psychol. Phil. 


Beth. Z. angew. Psychol. 
Beih. Zbl. Psychother. 

Bol. Inst. Psiquiatria, Rosario. 
Brain. 

Brit. J. Educ. Psychol. 

Brit. J. Inebriety. 

Brit. J. Med. Psychol. 

Brit. J. Psychol. 


Brit. J. Psychol. Monogr. Suppl. 


Bull. Canad. Psychol. Ass. 


Bull. de la Soc. de Psvchiatrie de Bucarest. 
Bull. de la Soc. Roumaine Neur. Psychiat., Psvchol., Endocrin. 


[ Jan., 


Bull. du Groupement Français d'études de neuro -psychopathologie infantile. 


Bull. Los Angeles Neur. Soc. 
Bull. Menninger Clin. 
Bull. Soc. Psthol. med. Sibiu. 


Canad. Journ. Occup. Ther. 


Cath. Univ. of Amer. Studies in Psychol. and Psychiat. 


Cervello. 

Character and Per. 
Child Develpm. 

Child Develpm. Abstr. 
Child Develpm. Monogr. 
Child Study. 

Chin. J. Psychol. 
Comp. Psychol. Monogr. 
Confinia Neurol. 

Contr. del Lab. di Psichologia. 
Contr. psychol. Theor. 


Deutsche Ztschr. f. Nervenh. 
Dis. Nerv. Syst. 
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Educ. psychol. Measmi. 
I’ Encéphale. 
Epilepsia. 

Evolut. Psychiat. 


Fizicl. Th. S.S.S.R. 

Folia Neuropath. Esthon. 

Folia Psvchiat. et Neurol. Japonica. 
Fortsch. Neur. Psvchiat. 


Genet. Psychol. Monogr. 
Giornale di Psich. e di Neuropat. 


Hum. Factor. 
Hyg. Ment. 


Index Neurol. y Psiquiat, Buenos Aires. 
Indian J. Psychol. 

Industr. Psychol. 

Industr. Psychotech. 

Int. J. Psychoanal. 

Int. Z. Psychoanal. u. Imago. 


Jap. J. app!. Psychol. 
Jap. J. Exp. Psychol. 
Jap. J. Psychel. 

. Abnorm. Soc. Psychol. 
Am. Soc. Psychic Res. 
App. Psychol. 

Belge Neur. Psychiat. 
Comp. Neur. 

Comp. Psychol. 

Consult, Psychol. 

Crim. Law and Crimincl. 
Crim. Psychopathol. 

de Psychiatrie Infantile. 
Educ. Psychol. 

Except. Child. 

Exp. Psychol. 

J. Psychol. u. Neurol. 

. Gen. Psychol. 

Genet. Psychol. 

Juvenile Res. 

Ment. Sci. 

Nerv. Ment. Dis. 
Neurol. Psychiat. 
Neuropath. and Psychiat. Leningrad. 
Neurophysiol. 

. Neuropsychiatrique du Pacifique. 
Parapsychci. 

of Psychical Research. 
Psihoteh. 

Psycho-A sthenics. 
Psychol. 

. Psychel, Moscou. 
Psychol. Neurol. Leipzig. 
. Psychol. Norm. Path. 
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J. Soc. for Psychical Research. 
. Soc. Psychol. 
J. Speech Disorders. 


Kriminalisttk. 
Kwart. Psychol. 


Mag. psychol. Szle. 
Ment. Health. 

Ment. Health Obs. 
Ment. Hyg., Lond. 
Ment. Hyg., N.Y. 
Ment. Hyg. Rev. 

Mind. 

Mschr. Krim. Biol. 
Mschr. Psychiat. Neurol. 


Ned. Tijdschr. Psychol. 
Neopsichiatrica. 
Nervenarzt. 

Neue psychol. Stud. 
Neurobiol., Pernambuco. 
Nevrasse. 

Nevropath. i. Pstkhtat. 
Note e Riv. di Psichiat. 
Nowiny Psychjaryczne. 


Nuova Riv. di Clin. ed Assistenza Psichiatrica. 


Obshch. Klin. Nevropat. 

Occup. Psvchol. 

Occup. Ther. and Rehabil. 

Onderzoekingen Psychiat-Neur. Klin, Utrecht. 
Ospedale Psichiatrico. 


Person. J. 

Pisani. 

Polsk. Arch. Psychol. 

Prace Psvchol. 

Proc. Amer. Assoc. Stud. Ment. Def. 
Proc. A. Research Nerv. and Ment. Dis. 
Psichotec. 

Psicoterapia (Cordoba). 

Psyche. 

Psychiat. Monogr. 

Psychiat. en Neurol. BI., Utrecht. 
Psychiat. et Neurol. Japomca. 
Psychiat. Neurol. Wchnschr. 
Psychiatry. 

Psychiat. Quart. 

Psychoanal. Quart. 

Psychoanal. Rev. 

Psychol. Abstr. 

Psychol. Bull. 

Psychol. Clin. 

Psychol. Exch. 

Psychol. Forsch. 

Psychol. Index. 
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Psychol. Moncgr. 

Psychol. Rec. 

Psychol. Rev. 

Psychol. Rev. Monographs. 

Psychol. Stud. Univ. Bp. . 
Psychol, wychow. | 
Psychometrika. 

Psychometr. Monogr. 


Psychosom, Med. 
Psychosom. Med. Monogr. 


Quart. J. Speech. 
Quart, J. Stud. Alcohol. 


Rass. Neurol. Vegel. 
Rass. Studi Psichiat. 


Rev. 
Rev. 
Rev. 
Rev. 
Rev. 
Rev. 
Rev. 
Rev. 
Rev. 
Rev. 
Rev. 
Rev. 
Rev. 
Rev. 
Rev. 
Rev. 
Rev. 
Rev. 
Rev. 


di Neur. e Psychiat., S. Paolo. 

di Psiquiatria, Chile. 

di Psiquiatria y Crim. 

Franç. Psychoanal, 

Ibero-Amer. de Anal. Biblio, de Neurol. y Psiqutat. 
Mex. Neurol. Psiquiat. 

Neurol. 

Neurol. di Buenos-Aires. 

Neurol. Psvchiat., Praha. 
Neuro-psiquiatr., Lima. 
Neuropsiquiatr. 

Psicol. Padeg. 

Psthol. 

Psiquiat. Crim., B. Aires. 
Psiquiat., Uruguay. 

Psiquiat. v Disc. Con., Chile. 
Sudam. Psicol. Pedag. 

Tchèque de Neurol. et de Psychiat. 


: 

ł 

i 

Argent. Neurol. Psiqumiat. 


La Ricerca Psichica. 


Riv. 
Riv. 
Riv. 
Riv. 
Riv. 
Riv. 
Riv 


di Neurol. 

di Neuro-psiquiatria, Peru. 

di Psichologia. 

Ital. di Endocrin. e Neurochir. 
Patol. nerv. ment. 

Psichol. Norm. Pat. 

Sper. Freniat. 


Rocznik Psvchjatryceny. 
Rorschach Res. Exch. 


Schizofrenie. 

Schweiz. Arch. Neurol. Psychiat. 

Skand. Arch. Psychol. 

Sovet. nevropatol., psichiatri, psichoguoguia. 
Sovet. Psichoneurol. 

Sovet. Psikhotekh. 

Speech Monogr. 


Tohoku Psychol. Folia. 
Tr. Am. Neurol. A. 
Tr. Beritov. Inst. Tiflis. 
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Tr. Kostchenko Ment. Hosp. Moscow. 
Trud. fiziol. Lab. Pavlova. 
Trud. tsentral. pstkhonevyol. Inst. 


Univ. Calif. Publ. Psychol. 
Univ. Towa. Stud. Psychol. 
Untersuch. Psychol. Phil. 


. angew. Psychol. 
. Arb. Psychologie u. praktische im Allgemeinen. 
. Berufsbildung des Pflegepersonals. 
Individ. Psychologie. 
ges. Neurol. Psychiat. 
Pädag. Psychol. 
Parapsychol. 
Psych. Hyg. 
Psi choanal: vse (Tokyo). 
psychoanal. pädag. 
Psychol. 
. Psychcther. med. Psychol. 
Tierspsychol. 

2 Zbl. Neurochir. 
1, 2 Zbl. ges. Neurol. Psychiat. 

Zbl. Psychotherap. 
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ACTA ESPANOLA NEUR. Y PSICHIAT. 


VOL. I. NO. 1. SEPTEMBER, 1940. 
A Subacute Fatal Type of Disseminated Encephalomyelitis. Albuca Lorenti, 
*Disturbances of Libido in Cases of Cerebral Trauma. Ibor, L.. r . 30 
Some Notes on Military Psychiatry in the Spanish Civil War. Ballesteros, 
L. R. 35 
*On the Value of the Method of Dynodal Examination in the Differential 
Diagnosis of Extramedullary Tumours. Tolozo, E. . - 49 


*A Year of Cardiazol Therapy. Villocian, J. M., and Sanchez Garcia, A. . 0C 


Disturbances of Libido in Cases of Cerebral Trauma. 


The author disbelieves in the existence of localization of the sexual function 
in the cerebrum, whilst admitting its influence on sexual activity. 


On the Value of the Method of Dynodal Examination in the Differential Diagnosis of 
Extramedullary Tumours. 


A case of fusimedullary tumour is described in which a radiological picture was 
obtained pointing to the existence of a typical intramedullary tumour. Operation 
revealed an extramedullary tongue- shaped neurinoma, which was fused with the 
pia throughout its whole length, thus giving the appearance of a fusiform enlarge- 
ment of the cord. 


A Year of Cardiazol Therapy. 


Twenty-seven cases of schizophrenia were treated. Twelve cases with a history 
of less than six months’ duration gave five complete remissions. No complete 
remissions were obtained in the remaining fifteen with a history of more than 
six months. 
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NO. 2. 

*Convulsion Treatment of Schizophrenia by Ammoniuin Chloride and Cam- 

phorated Oil in Ether. Martinez, P., and De la Wega, P.. i : 79 
*The Permeability of the Meninges to Bromides in Mental Disorders. Salinas, 

EP. 84 
The Therapeutic Effect of Ni icotinic Acid on ‘the Nervous and Mental Symptoms 

in Pellagra. Perarth, M. . ; 27 
Spirochaetes in the Cerebrum of General Paralytics. “De la Vega, Dea . 106 
A Case of Tumour of the Corpora Quadrigemina. Bueno, R. ; . 120 


The Role of the Neurogliomata in Peripheral Trophic Disturbances. Galligc, 
L. F. A : : i . i ; : š ; : . 125 


Convulsion Treatment of Schizophrenia by Ammonium Chloride and Camphorated 
Oil in Ether. 


Twenty-one cases of schizophrenia were treated by fits produced by ammonium 
chloride injections. A 10 per cent. solution of ammonium chloride was used, and 
5 to 8 c.c. were injected intravenously. The fit was preceded by a momentary 
sensation of suffocation, followed by loss of consciousness. This is accompanied 
by a phase of general muscular hypotonia, lasting ten to twenty seconds, followed 
by a convulsive phase lasting about thirty seconds. 

Fifteen of the 21 cases had more than three years’ hospital treatment and the 
remaining six had been under care for less than three months. 

No complete remissions were observed; three of the acute and five of the 
chronic cases showed some improvement. 

The strength of the ether solution of camphor was 70 per cent., and 2 c.c. were 
injected intravenously. The resultant fits closely resembled those from cardiazol. 

Forty-three schizophrenics were treated; 31 were chronic cases with more 
than three years’ hospital treatment, and twelve had been in hospital less than 
three months. Two of the chronic cases and five of the acute had remissions, 
Nine of the chronic and five of the acute were improved. 


The Permeability of the Meninges to Bromides in Mental Disorders. 


Control cases gave a lumbar permeability coefficient (CPL) of 3 to 3°3, and a 
cisternal (CPC) of 3°5 to 3°9. 

In manic-depressive psychosis CPL is normal in 50 per cent., and shows a slight 
elevation in remainder. 

The majority of senile dementias have a normal CPL, but in some cases of 
arteriosclerotic dementia there is an increase of CPL. In some cases of schizophrenia 
both CPL and CPC are diminished, Post-encephalitic psychoses give a definite 
reduction of both quotients. 

The majority of epileptics showed normal permeability quotient ; some, however, 
show a diminution, more marked for the cisternal quotient, bearing no relation to 
the clinical condition. General paralysis shows an increase of permeability, which 
becomes less intense with the progress of the dementia. In tabo-paresis lumbar 
permeability is increased, while cisternal remains normal. Schizophrenics show a 
diminution of permeability most markedly in the lumbar fluid, and the change is 
Most marked in those cases exhibiting rapid progress of the disease. 


NO. 3. 
Extra-pyramidal or Striatal Epilepsy. Di Gispert Cruz, 1. ; ; . 139 
*Liver Function in Diseases of the Extrapyramidal System. D I.L.. 148 
*On Crises of the Vegetative Nervous System. Lopez Ibor, J. J. . 168 


The Psychosis of Pellagra : its General Psychopathology. Llopis, B. . 174 
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The Capillaries and the Nenrological Symptomatology of Pellagra. Blasco, M., 


and Peraita, M. 198 
The Skin Temperature and Vasomotor Regulation in Pellagra. “Blasco, M., 

and Peraita, M. . 219 
On the Erotic Effects of Cardiazol Treatment. ‘Sabane, A. 241 


The Chemical Transmission of the Nervous Impulse. Rodrigues-Candela, J. L. 242 


L¥er Function in Diseases of the Extrapyramidal System. 


In cases exhibiting symptoms due to a lesion of the corpora striata, urobilinuria 
was never found. The blood content of bilirubin was normal. The Takata Ara 
reaction was negative. 

The author also uses a test devised by Althausen, in which 20 minutes after an 
injection of 20 units of insulin, 50 grammes of glucose in a litre of water is given, 
and the resultant blood-sugar curve is followed. This test gave abnormal reactions 
in all his cases of striatal syndrome. He considers that in the absence of other 
signs of hepatic involvement we are only entitled to say that lesions of the corpora 
striata are responsible for abnormal carbohydrate metabolism. 


On Crises of the Vegelative Nervous System. 


This paper deals with the crises manifested only by symptoms referable to the 
central nervous system, for which Wilson proposed the designation of paraventricular 
epilepsy. These include three groups: Firstly, those termed vasovagal attacks 
by Gowers; secondly, attacks of yawning followed by vertigo, headache, and 
vomiting ; and thirdly, attacks of hyperthermia without somatic cause. The author 
discusses these and similar forms of crises of the vegetative nervous system in their 
relation to the epileptic syndrome. 


ACTA PSYCHIAT., KBH. 


VOL. XV. 1940. 
*Encephalographic Examination of 125 Institutional S PEEDH S: Larsbv, 
H., and Lindgren, E. : ‘ ; ; , s ; -337 


Encephalographic Examination of 125 Institutional Epileptics. 


The investigation of 125 epileptics by encephalographic examination indicates: 

(1) Cisternal puncture is to be preferred to lumbar puncture, since it insures 
a better filling of the ventricular system without having given (in this material) a 
less adequate filling of the convexity. 

(2) Anatomical changes occurred, both in the form of dilated ventricles (59 cases), 
and in the form of enlarged sulci on the convexity (17 cases), while in 30 cases there 
were no demonstrable encephalographic changes. 

(3) With prolongation of the disease there is a tendency for a higher percentage 
of pathological cases. 

(4) No connection exists between mental changes and the encephalogram. 
The procedures for estimating encephalograms are given. 

R. K. MEISTER (Psychol. Abstr.). 


ALLG. ZTSCHR. F. PSYCHIAT. 
VOL. CXVI. 1940. 


The Occurrence of Like and Similar Aptitudes in the Families of Very Gifted 
Artists and Possible Correlations with other Outstanding Talents. Juda, 
As & ; ; ; . ; i : ‘ ‘ : . 20 
Observations on Phantom Perceptions of the Blind and of Persons with 
Amputations. Kujath, G. : ‘ : : ; : : . 252 
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*Disturbance of Coloured pee eee in 1 Hypoglycaemia, Vujic, V., and 
Ristič, J. i ; . ‘ . 265 


Disturbance of Coloured A fter-Images in Hypoglycaemia. 


The duration of the after-image is reduced .by 68 per cent. on the average. 
In addition, the complementary colour is lost in special cases. Temporary complete 
loss of after-images is found in 50 per cent. of cases. 

P. L. KRIEGER (Psychol. Abstr.). 


AM. IMAGO. 
VOL. I. 1940, 
Flight from Home: Some Episodes in the Life of Herman Melville. Rosen- 
heim, F. . ‘ ‘ é : ; : Í I 
The Origin of the Signs of the Z odiac : an i ica from the Psycho- 
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The results of treatment of dementia praecox by means of. insulin may be 
summarized as follows: Approximately 65 per cent. of the patients so treated 
were in an improved condition following the termination of such therapy. Those 
recovered constituted 13 per cent. of the total under treatment. Approximately 
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one year after the termination of treatment, the percentage of patients showing 
some degree of improvement had fallen from 65 to 48. The rate of recovery 
remained practically constant. Two years after the termination of treatment 
the results were rapidly stabilized: 45 per cent. of the original total were in a 
condition of some degree of improvement, compared with 48 per cent. at the close 
of the first year. The rate of recovery was still 13 per cent. These percentages 
are in significant excess of corresponding results for patients with dementia praecox 
who had received other forms of therapy in the New York civil state hospitals. 
Also in favour of the insulin-treated group was the percentage able to live in the 
community away from the hospital, after treatment. The authors found that the 
percentage of patients treated with insulin who were in the community after two 
vears in a condition of recovery or of much improvement was greatly in excess of 
that of the general run of patients with dementia praecox. Finally, all of the 
results were highly correlated with the duration of the disease prior to treatment, 
those patients who had been ill for less than six months showing exceptionally 
good results. They, therefore, urge that the treatment of dementia praecox by 
means of insulin shock be continued and extended, and that every effort be made 
to encourage the application of appropriate treatment in the early stages of the 
disease. 

It would appear that their experience with the insulin treatment definitely 
established it as the best single therapeutic measure for dementia praecox so far 
available. It produces an improvement rate significantly in excess of that obtained 
by any other means, and after two years almost 75 per cent. of the patients who 
were benefited have retained their improved states. If properly administered, 
and in conjunction with other procedures of proved value, particularly early in the 
disease, its effectiveness will be greatly enhanced. (Authors’ abstr.) 


Continued Follow-up Results in Insulin-shock Therapy and in Control Cases. 


At Pennsylvania Hospital there have been immediate and important gains in 
one-half of all the patients, and in two-thirds of acute cases (less than 18 months 
in duration). 

After two years these gains remained in only one-fourth of all patients, but in 
one-half of the acute cases. 

Control cases in the same hospital were found to show similar gains, two years 
from the time of admission, in one-sixth of all cases. These gains were without 
important relation to the previous duration of illness. 

The experience of one hospital indicates that insulin shock is a strikingly 
effective agent in schizophrenia. It also indicates a need for supportive measures 
to hold more firmly the gains that come quickly, but which often tend to disappear. 

(Author's abstr.) 


Curare : A Preventive of Traumatic Complications tn Convulsive Shock Therapy. 


1. The principle of preliminary curarization before induction of metrazol 
shock has proved successful in eliminating all traumatic hazards. 

2. A uniform standardized curare preparation has now been perfected that is 
non-toxic in physiologic doses and has proved to be a safe treatment. 

3. The physiologic and pharmacologic effects of the drug have been discussed. 
The technique of this combined therapy is described. 

4. Roentgenographic evidence and electro-encephalographic evidence are pre- 
sented to show that the curare protects from traumatic complications, yet leaves 
the therapeutic effectiveness of metrazol undisturbed. 

5. The results of previous metrazol therapy in affective psychoses are compared 
with curare-metrazol results to show that the same therapeutic results are obtained 
without complication. Other investigators have confirmed the results with this 
new treatment. 

6. A series of cases of depressive psychoses complicated with severe organic 
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diseases are shown that widen the scope of usefulness of this modified therapy. 
A number of cases can now be salvaged that formerly could not have taken the 
treatment. 

7. A synthetic curare-like drug, quinine methochloride, has been prepared 
that has been shown to have a strong curare-like action. After intravenous 
injection it produces effective motor paresis sufficient to prevent traumatic compli- 
cations of convulsive shock therapy. Further experimentation will be necessary, 
however, to determine the safety factor, before its use can be recommended. 

8. If a continued, sustained supply of pure curare or a safe synthetic curare-like 
drug can be obtained, it will soon be illegitimate to administer convulsive shock 
therapy without this safeguard against the all too frequent and serious traumatic 
accidents. (Author’s abstr.) 


Regression Neuroses and Schizophrenia. 


1. An attempt has been made to contrast the symptoms and signs observed in 
ro cases of schizophrenia and in 3c cases of regression neuroses. 

2. All cases occurred in university students. 

3. The impressions resulting from a statistical study would indicate that the 
following symptoms and signs occurred twice as frequently in the schizophrenics 
as in the regression neuroses: (a) rigid personality, (b) extreme deficiency in good 
social attitudes, (c) narrow interests, (d) poor design for living, (e) tendency for 
suicidal ideas, (f) unsatisfactory school work, and (g) lack of insight. 

4. While no conclusions are attempted it is suggested that combinations of 
three or more of the above symptoms and signs might be regarded as suggesting a 
schizophrenic reaction. (Authors’ abstr.) 


Therapy in Involutional Melancholia. 

1. The endocrine factors incident to change of hfe are not the important aetio- 
logical or precipitating factors in the psychosis. In only 24 per cent. of 53 women 
did there seem to be any relationship between the onset of menopause and the onset 
of psychosis. | 

2. Life-long restrictions of the personality and traits deeply rooted in the 
psychobiology of the individual are more significant than physiological factors in 
the aetiology of the involutional melancholia. The psychosis appears to be the 
culmination of many forces operating throughout the life history of the patient. 

3. Metrazol therapy, which in nearly 73 per cent. brings about favourable 
change classifiable as “ recovery ”' or as “ social remission,” is the most successful 
treatment thus far developed. Unmodified metrazol therapy with its serious 
hazards probably cannot continue as a standard method. Because of the poor 
prognosis in involutional melancholia (30 per cent. in 300 cases at the Pennsylvania 
Hospital) some form of convulsive shock therapy seems justifiable, especially if the 
newer modifications of metrazol treatment or electric shock prove helpful in reducing 
the traumatic risk without interfering with the effectiveness of the treatment. 
Although brilhant recoveries are occasionally recorded in long-standing cases of 
involutional melancholia, the results indicate that promptness is an important 
factor in the success of the treatment. 

4. Prolonged narcosis has been helpful in a small number of cases and has given 
rise to no serious complications. It should be tested further in a larger number of 
cases. 

5. Estrogenic therapy in female involutional melancholia patients has no 
favourable etfect on the course of the psychosis. Stilboestrol is a potent estrogenic 
substance, and when administered orally is capable of producing oestrin saturation 
as evidenced by the changes in urinary APH and oestrin values, by the induced 
uterine bleeding, and by other clinical signs of oestrin effect. 

6. Testosterone administered by intramuscular injection in male involutionals 
is capable of producing sexual stimulation, a general improvement in physical 
well-being, and may reduce symptoms arising from benign prostatic hypertrophy. 
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Its beneficial effect in the psychotic stages is questionable, but some improvement 
has been noted in two men with early involutional melancholia. 

7. Parathormone administered hypodermically in twice daily doses of 50 and 
100 units together with calcium and ammonium chloride increases serum calcium 
levels. This therapy has no effect on the clinical course of the disorder. 

8. Mental hygiene efforts to dislodge the fixed, unwholesome, personality 
patterns at the moment of recognition may do much to prevent the development 
of involutional melancholia. Time favours the mental hygienist, since even after 
the appearance of prodromal symptoms there is a period of long germination, 
shown in the studies to be six months or more in 86 per cent. of cases. 

(Authors’ abstr.) 


Psychobtological Studies following Section of the Corpus Callosum. 


In a study of seven patients with partial and in three with complete section of 
the corpus callosum, psychobiological changes were noted in only two. In both 
of these evidence of involvement of the right cerebrum was present. 

Consequently it appears that surgical section of the corpus callosum in epileptics 
does not result in the marked psychological changes noted by those investigators 
who have based their studies upon degenerative, vascular and neoplastic lesions in 
and about the corpus callosum. (Author’s abstr.) 


The Bulgarian Treatment of Parkinsonism, with Special Reference to tts Effect on 
Mental Svmptoms. 


The authors have used belladonna root extract in the treatment of Parkinsonism 
over a sufficient length of time and in a series of cases sufficiently large to draw 
these conclusions : 

1. The mild mental symptoms in most of these patients were materially benefited. 

2. The most striking results were obtained in several bedridden cases, who by 
the use of the drug were enabled to walk, dress and feed themselves. 

3. In all patients there was a return of symptoms when the drug was withdrawn. 

4. In this larger series the results were not quite as good as they were in cases 
previously reported. 

5. The degenerative type of the disease did not respond to the treatment as well 
as the post-encephalitic variety, nor did that type tolerate the drug so well. 

6. The authors’ opinion is that this drug is decidedly more efficacious as a 
palliative treatment than the single alkaloids or other drugs which have been used 
in this disease. (Authors’ abstr.) 


The Internal Environment and Behavior. 


1. Hypoglycaemia leads to a general decrease in cortical activity, measurable 
by a delay in and an inaccuracy of mental functions. This condition is accom- 
panied by typical changes in the electro-encephalogram and in the electro-cortico- 
gram which indicate a diminution in the oxidative state of the cortex (Hoagland). 

2. Insulin hypoglycaemia produces a state of increased excitability of sympa- 
thetic centres. This is shown by an increased blood-pressure response to anoxia 
and to CO, at low blood-sugar levels. It is further indicated by the increased 
blood-pressure rise on raised intracranial pressure during the hypoglycaemic state. 
Since the increased response to CO, and to the increased intracranial pressure 
persists after elimination of the chemoreceptors of the carotid sinus area and of the 
arch of the aorta, it follows that low blood sugar increases sympathetic responses 
not only in response to reflex stimuli, but also to stimuli acting directly on the 
centres. Another indication of increased excitability of the sympathctico-adrenal 
system in hypoglycaemia is the fact that the blood-sugar rise observed during a 
brief period of anoxia is more marked in the hypoglycaemic animal than it is at a 
normal blood-sugar level. 
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3. This increased sympathetico-adrenal discharge occurring in insulin hypo- 
glycaemia tends to lead to a restoration of normal conditions (homeostasis) not 
only by the glycogenolytic action of adrenalin on the liver, but also by its depressing 
action on the sympathetic centres via the carotid sinus. 

4. If hypoglycaemia and anoxia are combined for several hours a condition 
results in which homeostatic regulations break down by the failure-of adrenalin to 
produce glycogenolysis. Under these conditions the excitability of the brain is 
altered, since the animals do not respond with convulsions to extreme degrees of 
hypoglycaemia. 

5. The excitability of the autonomic system is not altered by an increased 
blood-sugar level resulting from the injection of glucose. However, a rise of blood 
sugar resulting from reflex stimulation of autonomic centres by painful stimuli or 
by injection of metrazol or adrenalin is accompanied by a generally increased 
excitability and a fall in the CO, tensions of the arterial blood. 

(Author’s abstr.) 
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The Influence of Visual and Auditory Stimuli on the Electro-encephalographic Tracing 
of Petit mal. 

1. Light stimuli affect the alpha rhythm according to the “ all or none ” law. 

2. Light stimuli have a delayed reaction time in short petit-mal attacks. 

3. Light stimuli are not perceived in long petit-mal attacks. 

4. Both light and sound stimuli tend to terminate moderately severe petit-mal 
seizures—-the sound being much more effective. 

5. When both fail to provoke a response, unconsciousness may be presumed. 

6. This method of determining the impairment of consciousness may be useful 
in estimating (a) the severity of pelit-mal seizures, (b) the effectiveness of anti- 
convulsant therapy on the spell. (Author’s abstr.) 
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A Convenient Self-Administering Scale for Measuring Intellectual Impairment in 
Psvchotics. 


A quick, objective, self-administering scale for measuring intellectual impair- 
ment has been described. It requires but 20 minutes to give and two minutes 
to score, and is adapted to group as well as to individual use. It consists of a 
vocabulary and an abstract-thinking test which are used together. Impairment is 
measured in terms of abstract-thinking deficit taken in relation to vocabulary level. 
For convenience a special impairment index, the C.Q. (conceptual quotient), is 
emploved ; it represents the ratio of the patient’s abstract-thinking ability to 
that of the average normal individual at his vocabularv level. 

The scale was standardized on over a thousand normals for whom I.Q.’s were 
available ; mental-age equivalents were established for the vocabulary-and abstract- 
thinking tests, as well as for the two tests combined. This method of standardiza- 
tion rendered the scale useful as a measure of intelligence, as well as of intellectual 
impairment. | 

To test its efficacy the scale was given to several hundred mental patients from 
both private and state hospitals. Comparison of the C.Q.’s thus obtained with 
those of normals vielded the following significant findings : (1) Only 5 per cent. of 
the state hospital cases reached the median of the normals, while less than 1 per cent. 
of the normals fell as low as the state hospital median. (2) The private hospital 
median fell midway between that of the normals and state hospital cases. Analysis 
by diagnostic groups showed psychoneurotics and other non-psvchotics to approach 
the normals, with the func#fonal psychotics falling lower, and the organic psychotics 
lowest of all. This trend was both striking and consistent. 

The evidence confirms the original tenets; the scale has been found useful in 
measuring intellectual impairment. It is best suited for work with relatively 
early cases of average or superior intelligence. It is not suited for use with markedly 
deteriorated cases, and its use with subnormals must await the establishment of 
further norms. (Authors’ abstr.) 


Rorschach Studies in Acute Experimental Alcoholic Intoxication. 


1. The Rorschach findings in ten cases of acute mild alcoholic intoxication at a 
predetermined clinical level are given. 

2. Rorschach findings at this level are experimentally shown to validate certain 
previous theoretical or empirical findings as regards the M:Sum C ratio, F per 
cent., Fc, S, CF, C naming and description, and theories are advanced regarding 
the evaluation of the (FM +M) : (Fe +c+C’) and per cent. answers in VII, IX, X 
quotients. 

3. The validation of the Rorschach method in its reflection of experimentally 
induced personality shifts as indicated clinically is shown. 

4. No Rorschach findings of pathognomonic diagnostic value for this level of 
alcoholic intoxication are found, and no specific * Rorschach pattern "’ can be 
described for the diagnosis of acute mild alcoholic intoxication, 

5. Personality shifts occurring at this level of intoxication are described and 
correlated with shifts in the Rorschach response patterns. (Authors’ abstr.) 


Neurometabolic Deficiency in Old Age (Senile Encephalomyelosis). 


1. A series of observations carried out on clinical materia! seems to justify the 
delimitation of a clinical picture for which the name of senile encephalomyelosis is 
suggested. 

2. The symptoms of senile encephalomyelosis are acute or subacute mental 
disturbances of the organic reaction type, usually associated with posterolateral 
sclerosis (rarely transverse myelitis or spastic spinal paralysis), sometimes associated 
with polyneuritis and very often associated with hyperchromic or hypochromic 
anaemia, with or without gastric anacidity (hypoacidity). 
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3. Senile encephalomyelosis appears to be much more mequent in women than 
in men. 

4. The relationship of senile encephalomyelosis to senile anorexia, primary 
cachexia, senile hypochromic achylic anaemia and pernicious anaemia can be 
established. 

5. Hypervitaminization, particularly treatment with vitamin B,, liver extract 
and nicotinic acid, seems to give very good results. 

6. Every case of so-called senile delirium or of the apparent confusional and 
hallucinatory type of senile dementia should be examined from this point of view 
and tentative hypervitaminization should be instituted. 

7. The pathogenesis of senile encephalomyelosis is unknown. A possible 
hypothesis, however, is that hormonal and, more especially, pituitary disturbances 
might be responsible. (Author’s abstr.) 


The Clinicel Value of Hallucinations tn Localizing Brain Tumours. 


One or more types of hallucinations were experienced by g6 out of a group of 458 
cases of supratentorial brain tumour. Formed auditory hallucinations were related 
predominantly to temporal lobe lesions, though the parietal and frontal were also 
involved. Unformed auditory hallucinations were related predominantly to frontal 
and temporal lesions, though all the lobes were involved, as well as midline lesions, 
notably the pituitary: in lobe lesions the hallucinations were usually on the side of the 
lesions, Although pure occipital lobe lesions gave rise only to visual hallucinations, 
either formed or unformed, or xanthopsia, formed and unformed visual hallucina- 
tions were related to lesions in all the lobes of the brain in almost equal distribution, 
the temporal showing a slight predominance. Xanthopsta seemed related to occi- 
pital lobe lesions. Olfactory hallucinations were related to lobe lesions throughout 
the entire brain, though mainly to the temporal, with frontal and parietal next in 
descending order. Tactile hallucinations appeared with lesions of the frontal, 
parietal and temporal lobes. Although the parietal lobe gave rise to the widest 
variety of tvpes of hallucinations, pure parietal lobe lesions gave rise to a relatively 
high incidence of tactile hallucinations... Gustatory hallucinations tended to appear 
together with olfactory hallucinations and to be related to temporal lobe lesions. 
It was noted that the temporal was the lobe most frequently involved by all tumours, 
and that the parietal and temporal are the two centrally located lobes in the brain. 
The occipital lobe seems most restricted to only visual hallucinations. 

Though there are tendencies for certain types of hallucinations to be predomi- 
nantly related to certain lobes of the brain, these hallucinations also tend to be 


caused by adjacent or distant lobes. (Author’s abstr.) 
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Self-inflicted Bullet Wound of Frontal Lobes in a Depression with Recovery. 


A 49-year-old female suffering from a depression complicated by alcoholism 
had made several unsuccessful suicidal attempts. In 1937 she became acutely 
depressed and shot a ‘25 calibre bullet through both frontal lobes. The bullet is 
still lodged in the left supra-orbital region, the patient having a rhinorrhoea and 
pneumoventricle for several months. Neurological findings were uncertain and 
transitory, with the exception of a series of severe convulsions which occurred two 
years after the shooting. The patient's alcoholism has persisted, but her depression, 
which cleared up directly after the shooting, has remained absent for over three 
years. Psychological tests indicate childishness, facetiousness and extroversion 
with no evidence of any organic change in her intellectual status. 

(Author’s abstr.) 


The Syndrome of Internal Frontal Hyperostosts. 


There is a syndrome occurring almost exclusively in females, whose pathog- 
nomonic sign is internal frontal hyperostosis, and which is generally accompanied 
by truncal obesity and frequently by facial hirsutism. Certain other metabolic 
and physiologic disturbances are more or less commonly observed. Considerable 
experimental, morphologic and pathophysiologic evidence now exists to point to 
the aetiologic importance in this disease of dysfunction of the anterior lobes of the 
pituitarv gland. Neurologic and mental sequelae, as a consequence of the presence 
of the hyperostoses, appear to be quite infrequent. In the series of cases here 
presented it was felt that the neuropsvchiatric signs and symptoms were not to be 
‘attributed to the effect of the hyperostosis on the underlying brain tissue, but were 
the result of other factors, such as cerebral arteriosclerosis, hypertension, etc. 

(Author’s abstr.) 


Histopathologica! Changes in Experimental Metrazol Convulsions in Monkeys. 


In five monkeys studied after a number of metrazol-induced convulsions it was 
observed that— 

1. Histopathological changes in the central nervous system are not always 
present. When they occur they are not proportional to the number of convulsions, 
to the dosage of the drug or to the duration of the seizures. 

2. The alterations, if found, are very mild, considerably milder than the ones 
described after insulin treatment. They consist of small groups of cells which 
present acute degenerative changes or at times the severe type of ceneneranon 
described by Nissl. 

3. In two cases examined with the Pickworth method anaemia of external 
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cortical layers, anaemic and hyperaemic foci in the inner areas or generalized 
breaking up of the capillary blood columns network were observed. 

4. These vascular modifications appear to be of functional character and do 
not seem to be responsible for the cellular lesions inasmuch as they are not generally 
accompanied by nerve-cell changes. 

5. Interstitial and parenchymatous nephritis was always found, and the question 
of its possible relationship to some pre-existing pathological conditions aggravated 
by the metrazol is raised. 

6. A pigment which gives no Prussian blue or Gmelin reaction was noted in 
the liver in four of the five cases examined. (Author’s abstr.) 


The Comparative Effects of Coma Doses of Amorphous Insulin Administered Intra- 
venously and Subcutaneously to Psvchotic Patients. 


1. Ina group of 13 schizophrenic patients the blood sugar fell more promptly in 
response to coma doses of amorphous insulin given intravenously than to those 
given subcutaneously. 

2. The fall in blood sugar in response to coma doses of insulin given intravenously 
occurs at about the same rate as in response to small doses—e.g. 10 units. In the 
latter case the blood sugar returns to normal values rapidly, whereas in the former 
it stays low for a prolonged time, so that coma ensues. 

3. The only practical advantage of the intravenous administration of insulin ts 
the shortening of the pre-coma period. 

4. There was no appreciable difference in the coma doses required between the 
two methods of administration. 

5. There was no significant difference in the complications resulting from the 
two methods of injection. 

6. Spontaneous emergence from coma produced by intravenous insulin is rare. 

(Authors’ abstr.) 


The Effect of Nicotinic Acid in Stupor, Lethargy and Various other Psychiatric 
Disorders. 


Thirty-eight patients in stuporous states or in active psychoses without evident 
cause showed prompt and often very impressive improvement after treatment with 
nicotinic acid. 

The usual criteria for the clinical diagnosis of pellagra or of other deficiency 
syndromes were absent. 

This experience leads to the belief that many patients whose psychiatric status 
suggests the diagnosis of toxic psychosis or exhaustion delirium may be relieved 
of their symptoms by the administration of nicotinic acid. It is believed that in 
such cases and in cases who show unexplained clouding of consciousness a thera- 
peutic trial of nicotinic acid is the only means available by which it can be deter- 
mined whether or not the psychosis is due to avitaminosis. 

In some exceptional cases, even when clinical evidence of pellagra is absent. 
extremely large amounts of nicotinic acid are necessary to obtain satisfactory 


results. (Authors’ abstr.) 


Pneumo-Encephalography in Epilepsy. 


The author has presented a partial review of the literature dealing with encephale- 
graphic studies of groups of epileptics, together with a summary of his experience 
with encephalography in 286 institutionalzed epileptic patients. From his studie> 
he believes that we may draw the following conclusions : 

1. Encephalography is a valuable and relatively safe procedure in the study 0! 
epileptic patients. 

2. The value of this procedure has been considered from the standpoint o 
diagnosis, prognosis and treatment. 
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A. There is no lesion characteristic of epilepsy as revealed by encephalography. 
The structural changes revealed by this method cannot be differentiated with tegard 
to aetiologic agent, nor from similar changes in non-epileptic individuals. These 
changes in themselves are not an essential part of the convulsive disorder, but may 
be regarded as concomitant or as a result of the same process giving rise to the 
epileptic manifestations. Encephalography has revealed the presence of lesions in 
some patients which were not indicated from the history or by the physical and 
neurological examinations. The relatively frequent occurrence of incomplete 
drainage and failure of the ventricles to fill with air in the symptomatic groups may 
indicate that this phenomenon may be of more significance as evidence of abnor- 
mality than was formerly believed. 

B. The most valuable aspect of encephalography is that of prognosis. The 
presence of irreversible changes in structure is convincing evidence that often iittle 
can be done for the patient other than to render his existence as comfortable as 


possible. (Author’s abstr.) 
ANAL. PSIHOL. 

VOL. IV. 1939. 
*The Psychology of Creative Imagination. Ztssulescu, S. . 38 
Disturbances and General Deviations of Consciousness. Georgiade, Ge . 115 
Points of View in the Contemporary Psychology of Women. Benari, L. . 163 
Mental Profile of Cases of Post-encephalitic Parkinsonism. Jonescu-Sisesti, 

N., Copelman, L., and Tumin, L. i ; ; ; ; ©.. 180 


The Psychology of Creative Imagination. 


The research based on numerous experiments, including the Wartegg test, 
attempts to determine the character and types of imagination. The internal 
processes of imagination develop in accordance with three determining factors : 
intellect, affect, and unconscious factors. The following phases in the development 
of imagination are distinguished : Up to the age of 3 imagination remains mainly 
receptive; between 3 and 6 years it manifests itself most and is characterized by 
animalism ; after the age of 6 the child differentiates freely between dream and 
reality. Between 12 and 13 years the critical spirit appears. At puberty imagina- 
tion functions as much about things in the past as of those in the future. The 
years that follow direct the imagination towards creativity. Imagination assumes 
different types : artistic, scientific, practical; each of these is subdivided into 
numerous degrees of a general or particular static or dynamic objective or subjective 
type. Among abnormals imagination exists according to the degree of abnormality. 
Idiots lack it completely and imbeciles evidence it sporadically. 

S. M. STRONG (Psychol. Abstr.). 
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On an Hysterical Fit: a Psycho-analytic Investigation on a Peculiar Hys- 
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On Shyness. Yamamura, M. -54 
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*Effect of Liver Therapy on ee of as Cord in Subacute Combined 
Degeneration. Davison, C. : ‘ ; . 473 
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APRIL. 
*Precocious Puberty and Tumours of the APOTE EEN Weinberger, 
L. M., and Grant, F. C. . ‘ . : a 762 
Effect of Liver Therapy on Pathwavs of Spinal Cord in Subacute Combined Degenera- 


tion. 


The cases of ten patients who had pernicious anaemia with subacute combined 
degeneration of the cord and who received liver therapy were studied clinically 
and histologically. 

The subjective neurologic symptoms improved in all cases except one. Improve- 
ment in the objective neurologic signs was observed in only three cases. 

The pathologic process in these instances was not as noticeable and the myelin 
sheaths and axis-cylinders were not as extensively destroyed as in cases of untreated 
or mildly treated patients. In five of these ten cases the degeneration, instead of 
involving the posterolateral tracts, was limited to the posterior columns and rarely 
invaded the pyramidal pathways. Even in the other five cases the pathologic 
changes were most marked in the posterior columns. In all instances there was 
progressive glial change (gliosis), which was most pronounced in the posterior 
columns. This type of gliosis was not observed in patients with subacute combined 
degeneration who did not receive liver therapy. 

By the early administration of adequate liver extract parenterally, cessation 
and reduction in the swelling of the myelin sheath can be accomplished, thus 
preventing further destruction of the axis-cylinders. The function of the axis- 
cylinders can thus be restored, provided they are not completely destroyed. This 
form of treatment also induces ghal productivity. (Author’s abstr.) 


Precocious Puberty and Tumours of the Hypothalamus. 


When the pathologic evidence is summarized regarding the occurrence of pre- 
cocious puberty with lesions in the third ventricle, several facts become evident. 
First, tumours or other lesions predominantly involving the hypothalamus may be 
associated with precocious puberty even though the pineal body is unaffected. 
Second, because of the anatomic position of the pineal body, tumours arising either 
from it or in its neighbourhood almost invariably destroy or compress the posterior 
portion of the hypothalamus. There is, further, no unequivocal evidence, patho- 
logic or experimental, proving that the pineal body has a secretion or that its 
extracts have any effect on sexual development. In view of the long-known effects 
of pathologic and experimental lesions of the hypothalamus on sexual functions, 
the proposal is submitted that precocious puberty, when occurring under the 
conditions indicated, is purely a hypothalamic syndrome. The authors believe 
that it is a rare variant of sexual disorder, the opposite of the sexual dystrophies 
so commonly witnessed in the hypothalamic lesions. There is, moreover, a large 
body of evidence showing that true pubertas praecox may be produced in both 
man and animals by extracts of the anterior lobe of the hypophysis. There is 
also considerable experimental work demonstrating the functional relationship 
between the hypothalamus and the pars distalis with respect to many sexual 
activities. The bulk of the experimentation indicates that the hypothalamus 
controls the release of the gonad-stimulating substances from the pars distalis. 
Investigations pursued with the purpose of locating the portion of the hypothalamus 
which serves to integrate or initiate the several varieties of sexual activity have 
shown that the posterior portion of the hypothalamus, at least, contains the 
mechanisms controlling oestral behaviour and mating. Ovulation has been 
produced by direct stimulation of the hypothalamus, some authors again producing 
it by stimulation of the posterier portion of the hypothalamus. Many of these 
mechanisms are, therefore, located precisely in the area usually affected by tumours 
which in man result in precocious puberty. Other lesions, such as certain inflam- 
mations or ventricular distension which may affect chiefly the grey matter lining 
the third ventricle, also cause precocious puberty. 
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A tentative theory of the pathophysiologic basis of precocious puberty when 
associated with hypothalamic tumours is as follows: Tumours in the mechanism 
or neural pathways which normally serve to control or inhibit the rate, character, 
or intensity of the nerve impulses passing to the pars distalis. Whether this trans- 
mission is directly through neural connections or through indirect neurohumoral 
intermediation is still uncertain. The pars distalis released from its normal 
inhibiting control produces or rcleases excessive amounts of gonadotropic substances. 
These, in turn, stimulate the ovaries or testicles in hvperactivity. The result of 
this ovarian or testicular excitation is the production of oestrogenic or androgenic 
substances which are immediately responsible for the development of the secondary 
sexual characteristics. The presence of adult quantities of oestrogen or androgen 
in the urines of the patients in the few cases that have been studied from this aspect 
is indirect proof of hyperactivity of the pars distalis. The endocrine estimations, 
therefore, support the contention that precocious puberty is due to uncontrolled 
release of pituitary substances as a consequent manifestation of hypothalamic 
disturbance, rather than to any hypothetic, and as yet unproved pineal secretion. 
Unfortunately there have been no experimental lesions placed in the posterior 
portion of the hypothalamus of young animals in an attempt to produce precocious 
puberty. The final and conclusive link of evidence is yet to be gathered. It is 
hoped that investigators will turn their interests in this direction. 

(Authors’ abstr.) 
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Electroencephalography on Cats after Removal of the Neopallium. 


The E.E.G. recorded no alpha waves in cats after complete removal of the 
neopallium. Only beta waves appeared. The electrodes were placed on the skin 
of the head dorsal to the neopallium. In cases of unilateral extirpation, with 
recordings on the unoperated side of the head, records were quite normal. From 
these results the authors conclude that the alpha waves arise in the part of the 
neopallium from which the records are taken. More or less clear alpha waves 
could be obtained directly from subcortical areas after decortication. Their 
amplitude was very small, however, and they diftered in other respects from the 
E.E.G. of normal cats. The authors discuss the possibility of the transmission 
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of alpha waves from the new and the old brain to other subcortical tissues. More- 
over, they raise the question as to whether these subcortical areas actually produce 
an alpha rhythm. C. P. STONE (Psychol. Abstr.). 


Note on Electroencephalography of the Brain Stem and Cerebellum of Cats. 


E. E. G. obtained by placing the electrodes in various parts of the mesencephalon 
and the cerebellum were totally lacking in alpha waves. The waves obtained 
resemble in every respect the beta wave as obtained from the intact brain of the 
cat. C. P. STONE (Psychol. Abstr.). 
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Wolfe, R. 729 
Endocrine Abnormalities in Childhood. Aub, J C., ` Nathanson, I. T: and 
Towne, L. ; ; ‘ : . FRI 


Clinical Trial of Beta Erythroidine Hydrochloride in Hypertonic and in Hyperkinetic 
States. 

Clinical experience with beta erythroidine hydrochloride, a drug possessing a 
curare-like pharmacologic action, indicates that it exerts a slight, inconstant and 
transient lissive (loosening) action on the skeletal musculature in hypertonic states. 
These effects are accompanied by such constant and undesirable side effects as to 
militate against its clinical use. 
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Observations in the cases of chronic encephalitis with Parkinsonism indicate 
that the drug has no value in the treatment of tremor. 
Beta erythroidine hydrochloride apparently possesses a small margin of safety 


and is not to be recommended for clinical trial. (Authors’ abstr.) 
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Neuropathologic Changes Associated with Experimental Anaphylaxis in the Monkey. 


The pathological changes in the central nervous system of monkeys in which 
anaphylactic shocks had been produced in various ways are described. 
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In brains of animals in which the experimental conditions for the occurrence 
of the Arthus phenomenon were realized, extensive foci of haemorrhagic necrosis 
were observed at the site of the injection of the shocking dose. These lesions 
showed essentially the same features as those observed in the Arthus phenomenon 
in other tissues. 

A second type of lesions was observed in ten monkeys which were given either 
a varying number of intracerebral and intravenous injections of antigen or oniy 
intracerebral injections. These lesions were scattered throughout the central 
nervous system and consisted of foci of demyelination, often perivascular in 
character. Within the foci, scavenging cells, lymphocytes and peculiar giant 
cells were observed. In discussing the pathogenesis of this type of lesion, the 
hypothesis is advanced that the damaged tissue in combination with the foreign 
protein produces brain-specific antibodies, which bring about the pathologic 
changes. (Author's abstr.) 


Altered Concept of Therapy of Involutional Melancholia with Oestrogen and Androgen. 


Twenty-four patients exhibiting depressive psychosis associated with or following 
the menopause were given large quantities of oestrogen and androgen. The patients 
were divided into two groups, the first of which, consisting of 14, presented the classic 
picture of involutional melancholia, while the remaining 10 had _ involutiona! 
psychosis with atypical features. In the group with the true melancholia the rate 
of improvement was but little greater than that which usually occurs spontaneously. 
However, 70 per cent. of the other or atypical group of patients improved to the 
extent of being able to return home and carry on a fairly normal social existence. 
Further, laboratory data indicated that treatment with oestrogen and androgen 
produced basic physiologic alterations in nearly all of the patients, regardless of 
the psychiatric result. (Authors’ abstr.) 


The Peripheral Nerves in Cases of Nutritional Deficiency. 


Peripheral nerves from pellagrins and from persons who had no evidence oś 
nutritional deficiency were compared microscopically. 

It was found that the myelin sheaths were reduced in number in eight of ten 
persons with pellagra. The axis-cvlinders were involved in the process, usually 
with the same severity as the myelin sheaths. The myelin sheath loss was extreme 
in the pellagrin who was addicted to alcohol. One person addicted to alcohol and 
free from signs of neuritis had a comparatively low myelin sheath content of the 
peripheral nerve. 

The study of the morphologic changes in peripheral nerves leaves much to be 
desired in the analysis of the syndrome of neuritis. Mild clinical signs may appear 
in the face of an apparently normal myelin sheath content of the nerve. It is 
conceivable that a small sample of the nerve may not indicate the condition of the 
whole nerve, from its origin in the anterior horn to its termination. 

At present, the accurate diagnosis of minimal neuritis is difficult and should 
be made with care. Deviation of the tendon reflexes from normal is probably the 
most reliable sign of peripheral neuritis. Spontaneous pain and muscle tenderness 
in the limbs may be present when the myelin sheath content of the nerve is normal. 

(Authors’ abstr.) 


Dullness as an Epileptic Equivalent. 


A group of cases of "epilepsy ” is reported in which periods of dullness, mental 
retardation, apathy and mild confusion occurred, lasting hours to days, in addition 
to definite attacks of typical grand mal, petit mal or psychomotor type. 

Such periods are to be distinguished from neurosomatic deterioration, from the 
results of medication with sedatives, from the usual type of psychomotor attacks 
and from psychologic reactions to the disease by several criteria.. First, carefu! 
anamnestic study will reveal the intermittency of the symptom, its relation, if any. 
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to sedative medication, its precise nature (usually without striking affective distur- 
bance), and the patient’s attitude toward it. Second, electroencephalographic 
records may demonstrate a correlation between the patient's reaction time, or 
his subjective awareness of retardation, and the presence of an abnormal rhythm. 
Third, the effect of a non-sedative anticonvulsant on the symptom may be deter- 
mined. (Authors’ abstr.) 


Pick's Disease. 


A case of Pick’s disease has been diagnosed on the basis of psychologic examina- 
tion supplemented by encephalographic observations. 

On the basis of the tests administered it is concluded that a unitary explanation 
of the available psychologic data is indicated, namely, that inability of the patient 
to understand a concept is in inverse proportion to the complexity of the concept. 

Progressively developing dementia without focal signs, such as aphasia or 
apraxia, may be the sole manifestation of this morbid condition. 

The histologic changes are not circumscribed but are diffuse, and involve both 
the parenchyma and the white substance as well as the glia of the entire brain, 
mcluding the basal ganglia, the cerebellum, the pons and the medulla and probably 
the entire spinal cord. 

The glial changes overshadow those of the parenchyma, where they are generally 
mild and may even be absent. 

The cerebral changes are in some features analogous to those of sclerotic (paren- 
chymatous) atrophy of the cerebellum and may be combined with it. 

The changes bear also great resemblance to those occurring as the result of 
prolonged administration of metrazol and are probably due to a chronic intoxication. 

(Authors’ abstr.) 


The Electroencephalogram of Children with Focal Convulsive Seizures. 


A series of cases of so-called focal cortical seizures has been studied by electro- 
encephalographic, pneumoencephalographic and clinical neurologic methods. 

In none of these cases did electroencephalographic studies show that purely 
focal cortical disturbances were responsible for the seizures. The abnormal rhythms 
were diffuse in all cases, but there was a definite tendency for these waves to be 
more prominent on the side opposite that of the convulsions. No one type of 
pathologic waves was found exclusively. Focal cortical seizures and generalized 
convulsions differ from each other only in the fact that in the former, electro- 
encephalographic abnormality tends to be present more on one side of the brain 
than on the other, and sometimes to be even more closely localized. 

The clinical neurologic and the electroencephalographic findings bore closer 
relationship to each other and to the laterality of the convulsions than did the 
pneumoencephalographic changes, which gave little contributory data in most 
cases. 

Only those cases in which the results of all three methods of investigation agree 
as to the location of a focal lesion are suitable for surgical exploration. 

(Authors’ abstr.) 


Changes in Retinal Arteries before Convulsions Induced by Electric Shock. 


These observations may be summarized as follows : 

The electric shock per se has no prolonged effect on the artery, and any imme- 
diate effect is one of dilatation, as indicated by the two observations made in three 
to four seconds after the passage of the current. 

In all cases in which a sufficiently prolonged period of unconsciousness precedes 
the active convulsive state the retinal arteries constrict prior to the onset of the 
convulsion. 

In the majority of cases in which no retinal constriction occurs during the period 
of “ absence,” no convulsion occurs. Three observations out of 13 tended to refute 
this as a general rule. 
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From the preceding observations one may conclude that in cases of convulsions 
following electric shock a spasm of the retinal arteries, during the “‘ absence,” 
usually precedes the generalized convulsion, and that as a rule a spasm does not 
occur if the effect of the shock is to give only a‘ petit mal ” seizure of an “ absent ” 
State. In addition, if one can infer that the appearance of the retinal artery 
accurately reflects the condition of the smaller cerebral arteries one may conclude 
that the arterial spasm does not cause the convulsion, but is itself an early part 
of the process sent into action by something else—in this case, the electric shock. 

(Author’s abstr.) 
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An Interesting Reflex Response Associated with Parasagittal Meningioma. 


Scott, M. : : ; . 1038 
Tic of Diaphragm (Posterocephalitic), Shillern, P. G. 1039 
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Experimental Production of Intracranial Tumors in the White Rat. Sweet, 
W. H., and Bailey, P. ; ; . : i ; ; . 1047 
Deterioration in Epilepsy. Arieff, A. J., and Yacorzynski, G. K. : . 1049 


Electrc-encephalographic Classification of the Epilepsies. 


Definite abnormalities of a paroxysmal character were observed in the electro- 
encephalograms of 468 of a total of 496 epileptic patients examined, or 95 per cent. 
A total of 936 records, taken mostly between clinical seizures, were analysed and 
the various forms of abnormality classified without reference to other clinical data. 
The pattern of clinical attack was then related to the electro-encephalographic 
findings, as were also possible aetiologic agents. The principal results are sum- 
marized in tabular form. 

1, Sudden outbursts of high voltage waves, called paroxysmal hypersynchrony. 
were the distinguishing feature of electro-encephalograms obtained from epileptic 
patients. ‘This excessive cortical discharge may occur without abnormal frequencies 
(dysrhythmia). 

2. Localization was found to be the most satisfactory basis for classification of 
electro-encephalographic records. The three principal kinds were (a) localized 
unilateral cortical, (b) bilaterally synchronous from homologous areas, and (c) diffuse. 

3. Wave forms and patterns were important for the detailed analysis of each 
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case. They were divided into random waves and paroxysmal rhythms. Three 
types of random waves were spikes, sharp waves and delta waves. The six forms 
of paroxysmal rhythm were 3 per second waves and spikes, 3 per second waves, 
6 per second waves, 10 per second waves, 14 per second waves, and 25 per second 
waves. 

4. Abnormality localized to a discrete area of one hemisphere was found in 
about one-half of the cases studied. The principal localized forms were random 
spikes, random sharp waves, random delta waves and paroxysmal rhythms. The 
random spike was the best indication of superficial local cortical epileptic discharge. 
Seizures with focal cortical onset and gradual march were most common in patients 
with this pattern, the specific type of onset being related to the function of the 
cortical area primarily involved. 

5. Bilaterally synchronous abnormality, observed in 35 per cent. of cases, 
appeared chiefly bifrontal or bitemporal and occasionally bi-occipital. The principal 
forms were the 3 per second wave and spike pattern, sharp waves, 3 per second 
waves and 6 per second waves. The 3 per second wave and spike rhythm and the 
3 per second waves were usually bifrontal and were often present in the same 
patient, with minor attacks usually of the petit mal form and major attacks which 
become generalized, with initial loss of consciousness at the onset. Sharp waves 
usually appeared as bitemporal, and were present in patients with onset of major 
seizures and minor attacks referable to structures lying within or deep to the 
temporal lobes. Many had visceral auras with complex disturbances of thinking 
or behaviour (automatisms; psychomotor attacks). Six per second waves 
appeared as either bifrontal (often associated with 3 per second waves) or as 
bitemporal, when associated with the sharp wave forms. Visceral auras and 
epileptic automatisms were often prominent. 

6. Diffuse abnormality, without bilateral synchrony, was found in about 
15 per cent. of the cases. Three principal forms were diffuse multiple spikes, 
diffuse multiple sharp waves and diffuse multiple delta activity. Patients with 
diffuse multiple spikes and diffuse multiple sharp waves most commonly had major 
generalized seizures with no consistent focal cortical onset. 

7. The pattern of clinical seizure shows a close relationship to the form of the 
electro-encephalogram, particularly with regard to localization. The localization 
of specific groups of neurons, the excessive discharge of which marks the onset of 
an epileptic seizure, and existing relations between these primary foci and the rest 
of the brain, may determine both the form of the electro-encephalogram and the 
pattern of clinical seizure, independent of the nature of the aetiologic factor in 
each case. (Authors’ abstr.) 


Involutional Melancholia. 


1. Treatment of 68 patients having involutional melancholia with oestrone led 
to social readjustment in 88°2 per cent. of the patients. 

2. As a result of experience over a period of years in treating patients having 
involutional melancholia and from knowledge of the experience of others, the authors 
are impelled to believe that their original observation is correct, namely that involu- 
tional melancholia is an exaggerated form of the climacteric syndrome. 

3. From their own experience and that,of others, they are convinced that 
oestrogenic substances are very efficacious in relieving involutional melancholia 
and in assisting patients to social readjustment. 

4. Larger doses of oestrone than they first recommended should be administered. 
Instead of 1,000 or 2,000 international units every other day, doses of 10,000 to 
20,000 units should be used until the patient shows improvement. 


(Authors’ abstr.) 


The Human Pyramidal Tract. 


There is a great variability in the size of the large motor or so-called Betz 
cells in area 4 of man. 
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Of the cells measuring between goo and 4,100 square microns, there is a some- 
what gradual and uniform decrease in numbers from the smallest to the largest. 

In each third of the motor region there is a mixture of cells of various sizes, 
but all have a preponderance of the diminutive type. 

The upper third has more cells of all sizes than in the middle portion, and the 
latter has more cells of all magnitudes than the lower third. 

The average size of the cells measured in the upper third is 1,978 square microns. 
in the middle third 1,702 square microns, and in the lower third 1,592 square 
microns. 

The term Betz or giant cell is non-specific. Therefore, it cannot be said with 
assurance that these cells give sole origin to the pyramidal tract fibres. 

The author considers that the large motor cells of area 4 may be concerned 
with conveying speedy impulses to the lower motor neurons. 

(Author’s abstr.) 


Peripheral Blood Flow in Schizophrenia and Other Abnormal Mental States. 


Studies of peripheral blood flow, using the venous occlusion plethysmographic 
method, were made on a series of 29 schizophrenic patients and on 23 subjects with 
other mental diseases, including psychoneurosis, mental deficiency, chronic alco- 
holism, manic-depressive psychosis and dementia paralytica. 

In the great majority of the psychotic patients the peripheral blood flow was 
markedly or moderately diminished in the hand, whereas the readings for the 
forearm and the leg were either normal or increased. Exposure of the extremity 
to local heat, so as to cause maximal dilatation of the cutaneous vessels, resulted in 
an increased flow in the hand, which was now as great as that obtained in normal 
subjects under the same conditions. 

Reactive hyperaemia, produced in psychotic patients by the application of an 
arterial occlusion pressure, was similar in all respects to that observed in norma! 
subjects. 

These studies demonstrate that there is no lesion of the arterial ‘tree at the 
periphery in schizophrenia or in the other mental diseases studied. The reduced 
blood flow observed in the hand is probably due to an excessive vasoconstrictor 
tonus. 

The conflicting results obtained in studies on circulation time in patients with 
schizophrenia can be attributed, in part at least, to the variable blood-flow in the 


hand observed in this state. (Authors’ abstr.) 
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Dietetic and Related Studies cn Multiple Sclerosis. 


An investigation was made of the lifelong dietary habits of 34 patients with 
multiple sclerosis. In general, patients with multiple sclerosis are poor eaters, 
the consumption of visible fat, particularly of dairy fat, being especially poor. 
In 17 patients these defects were quite obvious. In five others the material gave 
ground for strong suspicion that the defects existed. In eight there was suggestive, 
but uncertain, evidence, and in four there were no signs of abnormality. 

Study of the relationship of food intake, weight, intercurrent évents and course 
of the disease SUBRE ISN a possible connection between nutritional inadequacy and 
the disease. (Authors’ abstr.) 


Multiple Primary Tumours of the Spinal Cord. 


The clinical and pathologic features of two cases of multiple intramedullary 
tumours of the spinal cord are presented. Multiple intramedullary tumours are 
most frequently ependymomas, and they may be associated with Recklinghausen’s 
disease of the central nervous system. The association of ependymomas with 
neurinomas and meningiomas is emphasized. The clinical course of such tumours 
may be greatly protracted and frequently many of the growths are asymptomatic. 

(Author’s abstr.) 


Prevention of Traumatic Complications in Convulsive Shock Therapy by Magnesium 
Sulphate. 


. Solutions of magnesium sulphate, a drug with a curare-like action, have 
sieve to be satisfactory for prevention of traumatic complications in convulsive 
shock therapy. 

2. The dosage of magnesium sulphate is more accurate and easier to gauge 
with relation to the patient than that of curare, as the margin of safety is much 
greater. The preparation of this drug is relatively simple and economical. 

(Author’s abstr.) 
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Prognostic Value of Intravenous Administration of SOLUN, Amytal in Cases of Schizo- 
phrenia. 


One hundred patients suffering from schizophrenia who received sodium amytal 
intravenously have been followed from one to eight years. 

Of the 70 patients treated by non-shock methods, ten had previously shown 
good reactions to sodium amytal and made either a complete or a social recovery. 
Of the 47 patients who had shown poor reactions to sodium amytal, 44 failed to 
improve or continued to deteriorate. 

Of the 30 patients treated by insulm or mecholyl methods, five had shown 
good reactions to sodium amytal and made either a complete or social recovery. 
Of the 14 patients who had shown poor reactions to sodium amytal, nine were 
unimproved, while four made either a complete or social recovery. 

Of the entire group of 100 patients forming the basis of this study, 15 had shown 
a good reaction to sodium amytal, and all of these patients made either a complete 
or a social recovery. Of the 6r patients who had shown poor reactions to sodium 
amytal 53 were unimproved. 

Repeated intravenous injections of sodium amytal as indicated by the type of 
response are helpful in following the course of the psychosis. 

(Authors’ abstr.) 


Histogenesis of Senile Plaques. 


The great majority, if not all, of senile plaques arise primarily from nerve cells 
which have undergone degeneration ; in a great proportion of these cells the degene- 
ration consists of Alzheimer’s neurofibrillary change. The resulting necrobiotic 
focus (consisting of remnants of nerve cells, axons, dendrites and neurofibrils) 
attracts the microglia cells, which, while attempting to function in their physio- 
logic role, may become a part of the plaque. The oligodendroglia cells most probably 
become involved in the plaque by mere coincidence. There is evidence that the 
astrocytes, at least at times, attempt glial repair of the plaque. 

Methods of research are, as yet, not adequate enough to provide an explanation 
of the complex biochemical processes which cause degeneration of the nerve cells, 


and hence initiate formation of the senile plaque. (Author's abstr.) 
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dnalysts of One Hundred Cases of Schizophrenia with Recovery. 


Prognosis for schizophrenia is fraught with difficulties, and the usual attempts 
are hkely to be misleading. Long-term contact with schizophrenic patients reveals 
unexpected and unpredictable changes in course and recovery. Prognosis made in 
the cases under discussion went considerably amiss because of neglect of any speci- 
ncally available items for the determination of outcome. It would appear that the 
chnical picture is not a valid criterion, since such patients often show the distur- 
bances in content of delusional ideas, hallucinations, motor over-activity and 
widities and state of puzzle and panic which are commonly seen in all parergasic 
patients. Many factors plav a role in recovery, some of which are largely unpre- 
dictable. It becomes imperative, therefore, to search for the available assets in 
every Case, as well as to evaluate the severity or the characteristic features of the 
psychosis itself. Aside from the psychotic picture, one must bear in mind the 
complexity of components presented by the patient and the nature of the environ- 
ment to which the patient returns. 

From a review of the cases of these 100 recovered patients, certain conclusions 
are possible. The outcome would seem to be slightly better for women than men. 
The hereditary factor is outstanding, a larger number having a family history of 
schizophrenic and affective psychoses. This would seem to mean that these patients 
are more susceptible to the development of schizophrenia, which of itself is of less 
signincance than a comparable development in a better organized personality. 
These patients show a more characteristic schizoid personality make-up. Disturb- 
ing environmental factors are prominent, and acute disrupting precipitating events 
arecommon. The role of innate intelligence and education does not seem significant. 

The most favourable age of onset appears to be between 21 and 30. Thirty-four 
per cent. of the persons in this age group had shown previous disturbances. Acute 
mset is the rule, and a short period of hospitalization is characteristic. Rapid 
recovery within six months seems to characterize the patients who have remained 
well. Recurrences are rare, and in no case did more than two relapses occur. 

The psychosis itself commonly occurs in the presence of somatic disturbances. 
The atfect is for the most part well preserved throughout the psychotic picture. 
A third of all the patients showed no hallucinations. ‘The hallucinatory occurrence 
Is predominant in the auditory field. Half the patients showed the capacity for 
establishing contact and maintaining rapport at some time during their illness. 
States of panic and fright are common. ‘The thinking abilities are relatively intact. 
The presence of actual delusional content does not seem ominous. It is usually 
allopsychic in projection, but was predominantly autopsychic in 13 of the patients. 
Delusional hypochondriacal ideas occurred frequently, but, interestingly, hypo- 
thondriacal concern prior to the psvchotic episode was relatively rare. Insight is 
more commonly absent, and its preservation does not seem important as a criterion 
for recovery. Recovery may occur after discharge from the hospital. 

The most striking single factor for recovery seems to be a long term contact 
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with a physician or a clinic. These patients are capable of accepting guidance anc 
of resolving personal conflicts with the help of the psychiatrist. Important, also 
are the presence of a favourable and understanding environment to which the 
patient can be returned and the help to be obtained from co-operative families in 
carrying out recommendations, Removal of the precipitating strains is important. 
as is the person's own ability to utilize advice for resynthesis of the personality. 
(Author’s abstr.) 


Fibre Connections of Corpus Striatum as seen in Marchi Preparations. 


The authors believe that the internal division of the globus pallidus gives rise 
to most, if not all, of the fibres of the ansa and fasciculus lenticularis. After 
destruction of these bundles within the hypothalamus, the cells of the interna! 
division disappear, while those of the external division remain normal, Lesions 
involving chiefly the internal division caused degeneration of the ansa and fasciculus 
lenticularis, while a lesion confined to the external division did not. After lesions 
involving both divisions, degenerating fibres could be traced into the ansa and 
fasciculus lenticularis from the internal divisions only. None of the large fibres 
characteristic of these fascicles could be seen in the external divisions or in the 
internal medullary lamina. 

The ansa and fasciculus lenticularis unite to form a bundle which is directed 
caudalward in the lateral hypothalamus. From this bundle a small fascicle runs 
medially and ventrally into the hypothalamus. This is the pallido-hypothalamic 
tract, and ends in the nucleus ventromedialis. There is some intermingling of the 
pallido-hypothalamic tract with fibres from Ganser’s commissure, but the authors 
have not been able to trace any fibres from this tract across the midline. 

The vast majority of the fibres of the ansa and fasciculus lenticularis run caudal- 
ward as far as the field H of Forel. They then turn dorsally and laterally in the 
fasciculus thalamicus to end in the nucleus ventralis anterior of the thalamus. The 
Vogts saw this looplike connection of the fibres of fields H, and H,, but were unable 
to tell in which direction the fibres were running. Papez has recently recognized 
this loop and correctly assumed that the fibres run from the pallidum through 
fields H,, H and H, tothe thalamus. In our Marchi material this has been estab- 
lished beyond doubt, and it becomes clear that the number of fibres which reach 
the thalamus in this way is very large. Papez expressed the belief that some of the 
fibres end in field H, the impulses being relayed from this point to the red nucleus. 
We have no evidence bearing on this point. We could find no evidence in our 
Marchi material that fibres from the ansa or fasciculus lenticularis descend through 
the field H to enter the red nucleus, the subthalamic nucleus, the substantia nigra, 
the interstitial nucleus, or the posterior commissure. Some degenerated fibres 
from the caudal border of the fasciculus lenticularis which did not enter field H 
could be traced to the ventro-lateral part of the capsule of the red nucleus. 

The external division of the globus pallidus gives rise to the pallido-subthalamic 
fibres. Arising from the cells of this division, these fibres run backwards for some 
distance before they turn medially and across the ventral end of the internal capsule 
and enter the subthalamic nucleus through its ventrolateral surface. None of 
these fibres could be traced to the substantia nigra or the red nucleus. 

Fibres have been traced from the globus pallidus to the lateral habenular 
nucleus. Wilson saw these fibres in that part of their course in which they lie in 
the stratum zonale on the dorsum of the thalamus between the anterior nucleus 
and the tail of the caudate nucleus, and described them as degenerated fibres in 
the stratum subcaudatum. 

The caudate nucleus gives rise to fibres which cross the internal capsule into the 
external division of the globus pallidus, within which many of them terminate. 
Some of them end in the internal division. In Marchi preparations following 
lesions of the caudate nucleus no degenerated fibres could be traced entirely through 
the globus pallidus. The putamen gives rise to fine fibres which are grouped in 
bundles that converge medially and enter the globus pallidus, where they end. 
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None could be traced in Marchi preparations through the globus pallidus. After 
lesions in the caudate nucleus or putamen no degenerated fibres were seen in the 
ansa or the fasciculus lenticularis. Nor were any pallido-subthalamic or strio-nigral 
nbres degenerated. 

Strio-nigral fibres, joining the corpus striatum with the substantia nigra, have 
been described by Papez and others. They are slender and take a peculiar light 
bluish-brown stain, so that they can be followed in sections of the normal brain 
stained by the Weil or the Weigert method. In Marchi preparations there was no 
evidence of their degeneration after lesions in any part of the corpus striatum. 
Perhaps this failure to stain was due to the small amount of myelin they contain. 
We must not overlook the possibility that they may be ascending fibres from the 
substantia nigra to the corpus striatum. 

Fibre connection between the globus pallidus and the thalamus include the 
numerous pallido-thalamic fibres which run through fields H,, H and H, to the nucleus 
ventralis anterior of the thalamus. In a decorticate brain, other fibres, crossing 
the degenerated internal capsule obliquely, were seen joining the nucleus ventralis 
anterior and the globus pallidus. Because none of these fibres degenerated after 
pallidal lesions in their monkeys, the authors think it probable that the direction 
of these fibres is from the thalamus to the pallidum. (Authors’ abstr.) 


Pathologic and Mental Alterations in a Case of Simmonds’ Disease. 


A case of Simmonds’ disease is presented which appeared after childbirth and 
was associated early in the course of the illness with a manic-depressive psychosis. 
The pituitary gland showed a unique, progressive, non-specific granulomatous 
process resembling allergic necrosis. There was secondary atrophy of the thyroid, 
adrenals, parathyroids, ovaries, uterus and breasts. These atrophic processes 
were accompanied by the development of marked cachexia and microsplanchnia. 
Scattered focal lesions observed in the central nervous system are attributed not to 
the psychosis, but to the repeated attacks of hypoglycaemia. Degenerative lesions 
m the supraoptic and paraventricular nuclei of the hypothalamus are thought to 
be secondary to destruction of the anterior lobe of the pituitary gland. 


(Authors’ abstr.) 


Influence of Locomotion on the Plantar Reflex in Normal and in Physically and 
Mentally Inferior Persons. 


It has been shown that fatigue in the sense of diminution of excitability of the 
motor cortex is a specific factor in bringing about an extensor response under 
exertion. It is reasonable to assume that under sufficiently severe exertion poten- 
tially even a healthy and vigorous person may literally ‘‘ turn up his toes.” How- 
ever, such an effect of exertion depends, other conditions being equal, largely on 
the history of the early development of the cortical mechanism of upright loco- 
motion, for a gross delay in the differentiation of locomotor functions during 
infancy and childhood is significantly and consistently reflected in the occurrence 
of a Babinski sign under relatively moderate exertion. In this sense the behaviour 
of the plantar reflex under exertion may be looked on as a pertinent indicator of the 
constitutional stamina of the subject. It is in the field of military medicine that 
the observation presented should be especially useful. A recruit, who after a 
march of a few miles or at the end of a day of routine work shows a bilateral extensor 
Tesponse, regardless of his intellectual and physical status otherwise, is a poor 
choice for assignment to an active infantry unit or a scouting detachment, although 
he may be proficient in other military services. (Authors’ abstr.) 
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The Influence Exercised by Muscle Tonus in the Judgment of Time. 


The accuracy of the judgment of time in sleep, as is well known, enables the 
subject to wake at a given hour. Ehrenwald found that short intervals of time 
are accurately judged during hypnotic sleep. He considered that there exists a 
direct unconscious appreciation of time in sleep, whilst an appreciation of the 
temporal sequence of events overshadows this in the waking state. The facts of 
Korsakov’s syndrome support this dual hypothesis, in that whilst there is a profound 
disturbance of the temporal orientation, the same patient may give extremely 
accurate estimations of time in the hypnotic state. There are a number of inves- 
tigators who hold that there exists a primitive mechanism for time appreciation 
which becomes apparent in sleep, hypnosis, and certain pathological states. This 
time-appraising mechanism is unconscious, and is contrasted with that which allows 
the temporal spacing of successive events. In this latter function a number of 
sensations are involved—those of movement, muscular effort and fatigue, and 
muscular tone. The author attempts to evaluate the part played by muscle 
tonus. The subject is instructed to execute movements of flexion and 
extension of the elbow at determined intervals and the movements are recorded 
graphically. At the same time the head is rotated to one side or the other in order 
to elicit Magnus tone reflexes in the arm. It was found that when flexor tonus 
was increased in the upper arm, the rapidity of flexion of the elbow was increased. 
and extensor tonus caused increased rapidity of the elbow extension. 
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Season and the Onset of Phases in Manic-Depressive Psychoses. 


A review of the histories of male and female patients in the Munich Psychiatric 
Clinic from 1930—1935 shows a definite increase in the onset of depressions in 
October and a lesser increase in the spring. M. E. Morse (Psychol. Abstr.). 


Vegetative Reactions in Man and their Dependence from Various Stimuli. 


Jurgen’s question was whether the sympathetic system can respond differentially 
to specific stimuli, or only diffusely. The method consisted in simultaneous 
registrations of the finger plethysmogram, the galvanic skin reflex, electrocardio- 
gram, and electro-encephalogram. The stimuli were deep breathing, a cry (fear). 
cold, and pain (prick). The skin and vasomotor reactions were not absolutely 
parallel, but depended on the quality of the stimulus. Stimuli having psychic 
meaning evoked both reactions, neutral stimuli only a vasomotor reaction. Vaso 
constriction was the most pronounced and constant reaction. Pain and fear 
always produced a skin reaction and later vasoconstriction. A change in the 
heart rate occurred only in vagotonics, in whom pain, fear, and deep breathing 
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produced an acceleration followed by slowing. Cold reversed this order. The 
electro-encephalogram showed an inhibition of the alpha rhythm, most marked 
with stimuli having the greatest effect on the vegetative functions (pain and fear). 
Differential responses occur only with weak stimuli; all strong stimuli which 
produce pain or psychic excitement evoke a total discharge. 

M. E. Morse (Psychol. Abstr.). 


Contribution to the Pathophysiology of Attack Phenomena, Especially the Cataplectic 
Attack in the Narcolepsy Syndrome. 


A report of a case having cataplectic attacks, preceded by sudden anxiety, 
sadness and weeping, and followed by narcolepsy. Electro-encephalograms were 
made during all phases of the cycle and during the patient’s normal sleep. The 
electro-encephalograms of the attacks showed sudden and uniformly distributed 
loss of tension over the convexity, strikingly similar to phvsiological sleep. Those 
of the patient’s normal sleep, clinically different forms of attacks associated with loss 
of tonus, and narcolepsy were indistinguishable. There was no special equivalent 
for anxiety. From these findings it appears that the changes in cortical activity 
are secondary to sub-cortical disturbances. The nature of the process is entirely 
different from idiopathic epilepsy. In the narcoleptic syndrome there seems to be 
an extension of a physiological function into the pathological. 

M. E. Morse (Psychol. Abstr.). 


Organic Brain Lesions and Degeneraticn of Moral Conduct. 


Meyer reviews the German literature and reports three clinical cases in young 
women, associated respectively with concussion, epidemic encephalitis, and probable 
tumour. Ethical conduct is composed of will, affectivity, intelligence, memory, 
and instinct, the integrity of which is largely essential to morality. These separate 
functions are localized in the cortex, and especially in the mid-brain. According 
to the significance of these factors within the clinical picture, the decline of moral 
behaviour is either focal for the entire personality or only a by-product. 

M. E. Morse (Psychol. Abstr.). 


ARCH. PSYCHOL. N.Y. 
VOL. XXXVI. APRIL, 1941. 


An Investigation of the Original Response to the Conditioned Stimulus. 
Long, L. D. : No. 259 


The Role of Similarity in Retroactive Inhibition. Kennelly, T. W. m », 260 
The Anchoring of Absolute Judgments. Rogers, S. ; : ; » 261 


AUSTR. J. PSYCHOL. PHIL. 
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VOL. XXXI. APRIL, 1941. 
Aspects of the Psychology of Games and Sports. Pickford, R. W. ? . 279 
The Relationship of Occupation to Personality. Vernon, M. D.. ; . 204 


Stereognosis and Tactile “Auto Sensations.” Boehm, A. . : a Bey 
*Factors in Introversion and Extraversion. Revburn, H. A., and Tavlor, 

J.G. ; : ; : ; : ; : i ; ; . 335 
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Factors in Introversion and Extraversion. 


In view of the error which is inevitably incorporated in the matrix, it seems 
unwise to treat as significant any saturation co-efficient less than o'2, and for the 
purpose of defining a factor even higher co-efficients than this are desirable. 

1. The first factor has a positive load in three of the variables, viz. 10 is perse- 
vering and stable, 9 prefers working with others, and 3 is not suspicious of motives. 
It has negative loads in 5, indulges in self-pity, 4, worries about possible misfortunes. 
and 2, is easily hurt. These factor loadings seem consistent with the conception 
of perseverance as described in a previous article. .The quality is essentially 
emotional and conative stability. 

2. The second factor has positive loads in 5, indulges in self-pity, 6, loses his 
head in excitement, 4, worries about possible misfortunes, 2, is easily hurt, and 9, 
prefers working with others. It has a negative load in 7, takes prominent part in 
social affairs. The qualities involved here do not overlap to any large extent the 
qualities, taken from Webb's list, by means of which the writers described the ant- 
thesis between serious-mindedness and light-heartedness in their previous article. 
But so far as can be seen, the two analyses are consistent with one another, and the 
factor may well be identical in the two cases. Moreover, the factor as it emerges 
seems virtually identical with Cattell’s desurgency. Cattell has a wider range of 
epithets to describe the factor but, so far as it goes, the writers’ analysis agrees 
with his, provided that the unsociable character of the desurgent subject which 
Cattell emphasizes is not identified with an inability to make friends, but merely 
with a dislike for the stir and confusion of social entertainments. 

3. The third factor has only three definitely significant loads, viz., 9, prefers 
working with others, 7, takes prominent part in social affairs, and 1 makes friends 
easily. It may be called sociability. 

4. The fourth factor is of interest. It is defined largely by the perseveration 
tests, which have a load of 0°48, the other two significant loads being in 8, is careful 
of the feelings of others, and 2, is easily hurt. These latter two traits obviously 
have an interconnection, some of which is due to the second factor ; most, however, 
is due to this fourth factor which they have in common with perseveration. This 
result appears to be new. In the literature “ p” appears as a small persistent 
but elusive factor, the functional importance of which has not been clearly deter- 
mined. The present analysis does not contain sufficient data to provide a decision, 
but the suggestion it offers should be followed up. 

If this general interpretation is sound, it affords confirmation of Cattell’s view 
that introversion and its opposite, extraversion, are not unitary characteristics. 
Further, it supports his argument that surgency-desurgency is one of the factors 
involved. But instead of accounting for the remainder by one further factor, 1t 
offers three. What Cattell calls adaptation is itself a compound involving persis- 
tence or stability, sociability, and a form of social toughness or tenderness which 
in some as yet unexplained way is correlated with “ p.” (Authors’ abstr.) 


JULY, 1941. 


Topological Psychology and Neurographics. Garnett, M. . : ; . I5 
*Experimentally Induced Visual Paramnesias. Banister, H., and Zangwtll, 

O. L. ; é ; ; ; ; ; ; ; ; ; 3e 
*The Effect of Alcohol on the Central Nervous System. Eggleton, M.G. . 52 
*The Nature of Dark Adaptation. Craik, K. J. W., and Vernon, M. D. . 62 
Speech in an Imperfectly Learnt Foreign Language. Crewdson, J. s 82 


Experimentally Induced Visual Paramnesias. 

t. Illustrations are given of restricted paramnesias set up in response to material 
for which post-hypnotic amnesia had been induced. These responses are strikingly 
similar to paramnesia in daily life. 

2. Three moments can usually be distinguished in the paramnesic response : 
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ia) An initial judgment of reference to the past ; (b) a phase of perplexity marking 
an effort of recall; (c) an act of rationalization often wholly constructive in 
character. 

3. Rationalization took various forms. One of the most common was a 
projection of the paramnesia on to material previously seen in the waking state. 
A special form of this the writers have called inter-serial displacement. Fabulation 
was prominent in the responses of one subject. 

4. The psychology of experimental paramnesia is briefly discussed. It is 
pointed out that the results might depend, in part at least, on the character of the 
prohibition given in hypnosis. 

5. The results provide some evidence in support of MacCurdy’s theory of par- 
amnesia, but throw little light on the origin of déjà vu. (Authors’ abstr.) 


The Effect of Alcohol on the Central Nervous System. 


It has been shown that the degree of disturbance of central nervous system 
function, as indicated by performance on typewriter, dotting machine, and dis- 
traction machine, is affected not only by the absolute concentration of alcohol, 
but also by the rate and direction of its change. This statement is based on the 
following sets of observations : 

1. At any given concentration of blood alcohol, the nervous disturbance is 
greater if this concentration is increasing than if it is decreasing. 

2. The degree of nervous disturbance at anv given blood-alcohol concentration 
increases with the rate at which this concentration is increasing. 

3. The rapid recovery of the nervous system accompanying a decrease in blood- 
alcohol concentration is impeded if the rate of decrease is reduced. 

The application of a single test at a given time after a dose of alcohol is, therefore, 
not likely to yield accurate information as to the magnitude of its effect in that 
subject. It is suggested that a test repeated every 10 min. during the hour following 
the dose of alcohol, or until recovery is complete, is advisable in all cases where the 
result is of practical importance. (Author's abstr.) 


The Nature of Dark Adaptation. 


The progressive delay of dark adaptation with increasing bright adapting 
illuminations has been found to cease at approximately 12,000 e.f.c. This result 
agrees with photochemical theories which postulate that the rate of dark adaptation 
is determined by photoproduct concentration, since the latter will be almost constant 
at high adapting illuminations. 

Dark adaptation curves have also been taken with a test field subtending 10.. 
This almost eliminated summation among rods, since few were stimulated. Under 
these conditions rod vision is only about eight times more sensitive than cone 
vision, instead of about 100 times as with larger fields. The ratio of the thresholds 
with large and small fields also increases with time, suggesting an increase of sum- 
mation during dark adaptation. (Authors’ abstr.) 
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*A Contribution to the Study of Chronic Huntington’s Chorea. Pupo, P. P. 237 
A Case of Schizophrenia of Hebephrenic T ype Cured by Psycho-analysis. 
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*Sy denham’ S Chorea. Tancredi, F. 359 


Some Considerations on the Aetiology and Treatment of C hildren’ S Neuroses. 
di Mendonia Uctroa, D. . : : : i : : : . 369 
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*Cisternal and Lumbar Cerebrospinal Fluid in Relation to Normal Values. 
Lima, T., Tancredi, F., and dos Reis, J.B. . i . : ; . 301 
Notes on the Normal Radiogram of the Infant Skull. da Silva, C. P. . TE o 


A Contribution to the Study of Chronic Huntington's Chorea. 


A clinical and anatomical study of a case of degenerative chronic Huntington's 
chorea, in which the heredity data are missing. The motor symptoms had been in 
existence for 25 years, and the mental ones for only two years. An old standing 
atrophic sclerosis of the corpora striata corresponded to the motor symptoms, 
whilst more recent cellular degeneration in the frontal and parietal cortex was 
related to the mental symptoms. 


Sydenham's Chorea. 


The aetiology of chorea is studied in relation to heredity and disposition in the 
light of the researches of Kehrer, Ossipoura, Gonzalos, di Sanctis, and Hornberger. 

Various treatments are considered together with the results obtained by their 
employment. Goodman had used auto-haemotherapy with success, and the author, 
folowing the modification of this treatment suggested by Esmeraldo, used sub- 
arachnoid injections of autogenous serum in three cases, all of which 
recovered. The author visited the clinic of Balena, who has treated chorea with 
subarachnoid injections of electrargol since 1919. He verified a recovery rate of 
95 per cent. and a solitary relapse which yielded to a new course of injections. 

The results obtained by the author in 50 cases were equally satisfactory. 


Cisternal and Lumbar Cerebrospinal Fluid in Relation to Normal Values. 


The attention of the authors was arrested by a case of hyperalbuminosis in the 
lumbar fluid with a complete absence of clinical signs, and they undertook a sys- 
tematic study of the cisternal and lumbar cerebrospinal fluid with reference to its 
cytology and protein content. 

A bibliographic survey of previous investigations revealed great divergence of 
opinion as to the normal values. Simultaneous lumbar and cisternal punctures 
were made on 81 persons who showed no neurological symptoms. Of these cases 
71 were considered to form a normal class; 10 cases were excluded from further 
study as they showed marked abnormalities. The following conclusions are 
reached : 

The lumbar fluid contains 0°12 to 0'43 gm. per cent. protein, and the cisternal 
o'1o0 to 0'26 gm. per cent. 

The lumbar cisternal protein ratio is normally between I and 2, and a larger 
ratio than 3 indicates a pathological fluid. 

The cerebrospinal fluid contains 0°3 cells per c.c. Asa rule more cells are found 
in the lumbar puncture fluid. 
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Brain, W. 43 
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The Significance of Lestons in the Dentate Nuclei Apparently Consecutive to Disease 
of the Frontal Lobes. 


A histological examination of the dentate nuclei has been made in four cases 
where there was disease of one frontal lobe (three tumours, one tuberculoma), and 
in one case of glioblastoma of the parietotemporal region. In those cases in which 
the frontal lobe was affected pathological cell changes were present in the contra- 
lateral dentate nucleus, but in the case of glioma of the parietotemporal region the 
cells of the dentate nuclei were entirely normal. 

No cellular lesions were observed in the cerebellar cortex or pontine nuclei, 
and it is therefore assumed that the lesions in the dentate nuclei constituted a 
retrograde transneural degeneration. The relationship between cerebellum and 
cerebrum which these observations suggests is fully in accord with the recent 
anatomical evidence that the great majority of the fibres in the superior cerebellar 
peduncle establish connections via the thalamus with Areas 4 and 6 of the cerebral 
cortex. It also lends support to the hypothesis that cerebellar function is exerted 
at the cortical level and not, as has so often been supposed, through extrapyramidal 
pathways. 

The simulation of cerebellar disease which is occasionally encountered in the 
course of lesions of the frontal lobe, the frequently incomplete nature of the cere- 
bellar syndrome when thus produced and, finally, the inconstancy and variability 
in the intensity of the symptoms and their general tendency to regress are all more 


readily comprehensible on the basis of this hypothesis. (Author's abstr.) 
SEPTEMBER. 

*Experimental Cerebral Concussion. Denny-Brown, D., and Russell, W. R. 93 

*Spinal Cord Degeneration Produced by Dietary Means. Mitchell, D. . 165 


*Familial Cortical Cerebellar Atrophy. Hall, B., Noad, K. B., and Latham, 
0. . ; ‘ ; : : ‘ ; ; ; ; ; . 178 


Experimental Cerebral Concussion. 


(1) Experimental concussion in the cat, dog and monkey show features rendering 
the phenomenon directly comparable with cerebral concussion as observed clinically 
in man. 

(2) It can be defined as a direct traumatic paralysis of nervous function without 
vascular lesion, and persists for a varying period according to the type and severity 
of the injury. 

(3) Pure concussion can readily be produced by subjecting an animal’s head to 
a suthciently high rate of change of velocity (acceleration concussion). Concussion 
produced by a crushing injury, striking the head while it is supported on a hard 
surface (compression concussion) requires a much greater force to produce the same 
effect, and the mechanism by which concussion results is somewhat different. 

(4) Acceleration concussion results in the monkey and cat when the head is 
struck by a heavy mass with velocity of approximately 28 ft. per second. In the 
cat the velocity of 23 ft. per second was sometimes sufficient, but this is exceptional. 

(5) Experimental concussion causes transient reflex paralysis of the respiratory 
and vasomotor mechanism, corneal and pinna reflexes, reflex deglutition and of the 
reflex motor mechanisms of the pons and medulla. The vasomotor and respiratory 
centres, while not available to reflexes during this concussive reflex paralysis, are 
stimulated by the injury, unless the trauma is extremely severe, when a phase of 
complete paralysis results. 

(6) Acceleration concussion is obtained in the decerebrate animal, both with 
and without section of the 8th nerves. It can also be obtained with the animal 
under artificial respiration. The effect on the brain-stem is therefore not dependent 
oe fore-brain or on the vestibular influences ; nor is it dependent on respiratory 

allure. 
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(7) Acceleration concussion is not accompanied by significant change in the 
intracranial pressure, while in compression concussion a great increase of pressure 
applied with high velocity is required. 

(8) Subthreshold blows often stimulate the vago-glossopharyngeal system, and 
in this way result in depression of cardiac, vasomotor and respiratory function for 
ten to thirty seconds, occasionally longer. This is a possible explanation for the 
* knock-out ” blow in boxing. 

(y) Effects derived from stimulation of the glossopharyngeal system also 
complicate concussion, but emerge only as the stage of paralysis passes. 

(10) Stimulation of the vago-glossopharyngeal system is extremely variable in 
degree, and is greatly lessened by anaesthesia. The variability of this factor 
accounts for variation in the general effect of concussion, whereas the traumatic 
paralysis at certain velocities ts constant. 

(11) When failure of blood-pressure results from severe head injury, the mecha- 
nism appears to be identical with that of primary surgical shock, such as may be 
produced by tension on the mesentery or renal pedicle. Both are associated with 
peripheral vasoconstriction and paralysis of the venous side of the circulation. 
It is greatly facilitated by haemorrhage, or by repeated concussion. 

(12) Death from acceleration concussion is due to failure of blood-pressure. 
Though this may arise from failure of the vasomotor centre during the paralytic 
phase of severe injury, the essential lack of recovery arises from the effect on the 
vago-glossopharyngeal mechanism in inducing “ primary shock.” Death may 
thus occur as a delayed effect when the stage of recovery from paralysis has begun. 
The reflex compensatory mechanism then makes inadequate response to the fall in 
blood-pressure. 

(13) Both gradual and sudden compression of the brain will cause respiratory 
and reflex failure and failure of blood pressure, but the rise of pressure caused must 
be very high (about ten times the normal intracranial pressure)—many times greater 
than any rise of pressure which occurs during “ acceleration concussion.”’ 

(14) Arterial occlusion sufficient to cause anaemia of the brain also leads to 
delayed failure of the respiratory, vascular and reflex mechanisms, but only after 
a long preliminary period of stimulation. It thus differs fundamentally from the 
mechanism of concussion. 

(15) The paralysis of concussion is immediate. Further, it is associated experi- 
mentally with an increased blood flow through the brain and brain-stem. There is 
no evidence of vascular spasm of the brain during, or resulting from acceleration 
concussion. 

(16) The paralytic phenomena of concussion we have studied are due to a direct 
generalized physical injury to the neurones. This injury causes immediate loss of 
function, but is reversible. 

(17) The mechanism by which the neurones are damaged in acceleration con- 
cussion must be of great complexity. The demonstration of a threshold value for 
the necessary acceleration indicates that a fixed uniform physical change must play 
an essential part in the causation of the traumatic disorder. _Haemorrhagic lesions, 
both extra- and intracerebral, which occur in very severe injuries, indicate distortion 
or stress, but not necessarily identical with that which causes concussion. The 
necessity for movement in the production of contre-coup lesions and concussion 
indicates the part played by the inertia and momentum of brain, as compared with 
skull, in both. 

(18) Petechial haemorrhages are most commonly found in the grey matter and 
under the pia mater of the upper segments of the cervical spinal cord. They are 
occasionally caused by very severe acceleration injuries, but they are also present 
in association with compression concussion. The rapidity of their production 
indicates that they are produced by direct squashing -or stretching and not by 
prestasis and stasis from intimal injury. They may give rise to subpial, or even 
subarachnoid haemorrhage. 

(19) The effect of these contusions of the medulla and cervical cord can be 
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dissociated from the primary effects due to concussion, for they cause a delayed 
embarrassment or failure of respiration according to their extent, this delayed 
effect being observed to reach a maximum one to two minutes after the blow. 
Very small haemorrhages in this situation do not interfere with recovery from 
concussion, and clinical evidence strongly suggests that they can occur without 
concussion. 

(20) Contusions in the cerebral hemispheres have no effect on the bulbar centres 
unless a great increase of intracranial pressure is developed as a result of haemorrhage 
in the bruised area. This effect is also delayed in onset, and reaches a maximum in 
from one to four minutes after the injury. 

(21) When the intensity of head injury is increased over and above the threshold 
which produces concussion, the effect is to prolong the paralysis of concussion 
though still no lesion is caused. The rate of recovery, therefore, of the neuronal 
damage is proportional to the severity of the injury. We have no data relating 
to the impairment of function of the cerebral cortex following experimental con- 
cussion, but it seems very probable that it behaves as do the reflex mechanisms 
studied. (Authors’ abstr.) 


Spinal Cord Degeneration Produced by Dietary Means. 


Young pigs were reared on a diet, which, though adequate for optimal growth, 
resulted in the production of demyelinization, particularly of the posterior columns 
of the spinal cord. 

Growth was maintained at a normal rate as long as the amount of yeast was 
I gm. per kgm. body-weight (3 per cent. of diet); when it was reduced to 0'5 gm. 
(1°5 per cent. of diet) growth almost ceased. 

The time of onset of the ataxia appears to be related to the total amount of 
yeast in the diet, whether autoclaved or not. 

It is suggested that the ataxia and posterior column demyelinization is due to 
a lack of some essential inorganic micro-constituent of the diet, of which copper 
seems to be the most likely, rather than to a want of any known vitamin. 

Two pigs which received normal amounts of yeasts but were gradually deprived 
of vitamin A showed no signs of ataxia. One of these, which died of pneumonia, 
showed definite peripheral loss of myelin in the spinal cord. The other recovered 
when vitamin A was restored to its diet and showed no abnormality of the cord 
when killed. (Author’s abstr.) 


Familial Cortical Cerebellar Atrophy. 


A family of many individuals has been studied running into three or four 
generations. A number of these has developed, often at the same age, very 
similar clinical phenomena, which generally included marked ataxia of the lower 
limbs and speech difficulties, which progress slowly to relative helplessness, and 
which seem to be accompanied by no special sensory disturbances whatever. They 
show relatively late muscular wasting which is compatible with extreme old age. 
One such case has come to post-mortem examination, and the findings seem to 
indicate a remarkably pure form of chronic cortical parenchymatous atrophy of 
the Purkinjé neurones of the cerebellar cortex with secondary involvement of the 
olivary neurones, the whole picture with its familial and hereditary qualifications 
resembling Holmes’s familial cerebellar atrophy. (Authors’ abstr.) 
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Dark Adaptation during Stimulation with Coloured Light. Semeonoff, B. . 136 
Experimentally Induced Olfactory Paramnesias. Banister, H.. and Zangwili, 
O. L. ; ; : : ; ‘ : ‘ ` : . 155 


Nature of Shyness. 


Shyness is a state of hyper-inhibition through fear, shame and mistrust, directed 
partly against the environment, partly against the subject’s own impulses, mainly 
aggression and sexuality. 

Shyness is a psycho-pathological state which shows connection with psycho- 
neuroses and with psychoses, especially of the schizophrenic group. 

(Author’s abstr.) 
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The Unsolved Problems of Apraxia and Some Solutions. 


After reviewing two original cases and six from literature, the author classifies 
apraxias as follows: (1) Cortical motor pattern apraxia, or loss of limited but 
co-ordinated movements, as in loss of finger movement with preservation of function 
of upper limb as a whole; (2) ideokinetic apraxia, or loss of complex, purposeful 
acts with retention of motility in the parts normally used ; (3) ideational apraxia, 
or loss of capacity to execute a series of related acts, such as lighting a cigarette, 
although each component may be performed on request. 

D. K. SPELT (Psychol. Abstr.). 
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The Psychological Examination : An Outline of Procedure in the Determina- 
tion of the Mental Status of the Psychiatric Patient. Menninger, W. C. 
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Electric Examination of the Occipital Region in Lesions of the Optic Paths (Changes 
in the Berger Rhvthm). 


Blindness does not cause Berger’s rhythm to disappear; it was preserved in 
two cases of bilateral lesions of the optic paths without complete blindness in 
a case of central bilateral scotoma, in one case of complete blindness, and in two 
cases of unilateral lesions of the optic paths. 

D. J. SHAAD (Psychol. Abstr.). 
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Sentiment or Attitude ? The Care of a Terminology Problem in Personality 
Research. Cattell, R. B. . O 


Studies in the Use and Validity of the Thematic Apperception Test with 
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*Studies in the Use and Validity of the Thematic Apperception Test with 
Mentally Disordered Patients. II. A Quantitative Validity Test. 
Harrison, R. . : ' = 123 

*Ibid. III. Validation by the Method of 7 Blind Analysis. ” Harrison, R. 134 

The Subjective Experiences of a Schizophrenic Illness: Personal Records 
Written at the End of the Illness by some Patients who were Treated 


with Insulin. Fraser, R., and Sargant, W. : à . I3Q 
Three Related Experiences of Déjà vu. Pickford, R. W. ; 153 
Some Factors in the Appreciation of Poetry, and their Relation to Tem- 

peramental Qualities. Evsenck, H. J. ‘ ; > ; ; . 160 


Validity of Imagery Testing in Schizophrenia. 

The test consists of 25 phrases found to be the most differential of 130 items 
previously studied. On the basis of norms established, the test was rechecked on 
new subjects and found to be non-differentiating between normals and schizo- 
phrenics or between schizophrenic sub-types. The scores are unrelated to intelli- 
gence or length of hospitalization, but do correlate to a fair degree ('51) with those 
on the Kent-Rosanoff test. It is concluded that the test is not a valid diagnostic 
test of imagery in schizophrenia, since it rather measures degree of confusion of 
the associative processes and of ability to concentrate—two processes which may 
be normal in schizophrenics. M. O. WiLson (Psychol. Abstr.). 


Studies in the Use and Validity of the Thematic Apperception Test with Mentaliy 
Disordered Patients. II. A Quantitative Validity Test. 

Stories of 40 functional patients (schizophrenic and manic-depressive) written 
in response to a series of pictures presented under clinical conditions were used. 
Bibliographical and personality information was deduced with a high degree of 
validity. Common patterning of the institutional types was indicated. Theories 


of the unity and congruence of personality were confirmed. 
M. O. WiLson (Psychol. Abstr.) 


Studies in the Use and Validity of the Thematic Apperceptton Test with Mentally 
Disordered Patients. TII. Validation by the Method of *“ Blind Analysis.” 

By blind analysis is meant that the analysis is made by someone other than 
the one administering the test. The method of the thematic apperception test 
consists in having subjects write stories in response to a Series of pictures. Patients 
with functional psychoses were used as subjects. Blind analysis gives results 
similar to previous methods of validation (see XV : 299, 2206). Biographical and 
personality information was deduced with a fair degree of accuracy, although with 
less accuracy than when behaviour clues were available. Psychiatric diagnoses and 


intelligence were inferred with fair to reasonably high accuracy. 
M. O. Witson (Psychol. Abstr.). 
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Incidence of Abnormal Electro-encephalograms in Epileptic Persons over Forty Years 
of Age. 

An analysis of the electro-encephalograms recorded from 203 epileptic 
patients was made with reference to the age incidence. A normal resting record 
was obtained from 104 patients, of whom 20 per cent. were over 50 and 28 per cent. 
over 40 years of age. An abnormal resting record was obtained from 99 patients, 
of whom 13 per cent. were over 50 and 16 per cent. over 40 years old. “ There was 
a lesser incidence of electro-encephalographic abnormality among epileptic patients 
over the age of forty and fifty years than in those under these ages. There were 
no ditferences in the type of epilepsy (whether idiopathic or symptomatic), or in 
the age of onset, or in the treatment between the younger and older age groups.” 

C. E. Henry (Psychol. Abstr.). 


Treatment of Mental Disorders with Llectrically-induced Convulsions. 


A short review is given of early types of convulsant therapy for mental disorders, 
in which the objectionable features of the several techniques are emphasized. A 
rather thorough description of the technique of electro-shock follows, and includes 
data on the preparation of the patient, electrodes and amount of current, and a 
description of the resulting convulsion, While smaller amounts of current elicit 
spells comparable to peli! mal attacks, the standard treatment is to induce what 
closely resembles a grand mal convulsion, this resulting from 350 to 800 milli- 
amperes. The convulsions always last between 35 and 45 seconds, two of these 
being induced weekly. No pain is experienced, and consciousness usually returns 
after 5-10 minutes. The patient has complete retrograde and anterograde amnesia 
for the treatment period ; the fear reaction characteristic of metrazol shock never 
develops. In general, the number of complete and partial remissions compares 
favourably with other types of convulsant therapy, and here also best results 
occur in an inverse relationship to chronicity. The importance of an attendant 
form of psychotherapy is emphasized. 

C. E. Henry (Psychol. Abstr.). 
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*The Treatment of Post-encephalitic Parkinsonism with Ascorbic Acid. 
Wirth, J.. 


It is known that the virus of epidemic encephalitis invariably atfects the vege- 
tative centres of the brain. Diehl and Neumann showed that the regions surround- 
ing the aqueduct, the floor of the third ventricle and the substantia nigra are 
particularly rich in ascorbic acid, and that the first two areas are primarily attected 
in acute encephalitis, whilst later on the locus nigra is affected. Luksch and Spatz 
showed that the substantia nigra is markedly attected in this disease, and this area 
is very rich in ascorbic acid. In encephalitis the cerebrospinal fluid shows a marked 
increase in its content of ascorbic acid, not only in the acute stage, but during the 
chronic, even when the symptoms are slight. In meningitis, on the other hand, 
the ascorbic acid of the fluid is diminished. The author injected ascorbic acid 
intravenously in Parkinsonism, giving 300 mgm. daily till patient had had 4°2 gr., 
and he considers that he has obtained good results. 
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On the Psychology of So-called Processes of Abstraction. 


In an experiment with Holmgren wool samples, patients with cerebral lesions 
were able to match only the identical skeins. With cardboard figures, the instruc- 
tion to sort was first understood by the patients in the sense of to build, to make 
patterns ; only through appropriate coercive conditions did the quality of colour, 
form or size become effective. Although the patients achieved some kind of 
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arrangement of the figures, they could not volitionally give up the kind of arrange- 
ment which they had just achieved in favour of another arrangement. All theories 
of abstraction have this basic point of view in common ; the reaction to " partial 
conformities of several objects of perception ’’ must be preceded by a stage in which 
these “percepts ”’ are experientially present as definite objects with a definite 
number of well-defined given properties. The actual feat of abstraction consists in 
either voluntarily or involuntarily singling out from all the given contents. 
C. H. JoHNsoN (Psychol. Abstr.). 


Memory Loss in Senescence. 


The original intellectual level was controlled by matching the 174 senescents 
for vocabulary level with 174 individuals in the twenties. Results show completely 
reliable differences between the two groups, giving evidence of an actual decrease 
in Memory at senescence. Older persons show relatively little decline in ability 
to receive new impressions, but suffer greatly in their ability to form the new 
associations necessary to the learning of entirely new material. Their learning 
process seems to suffer from their decreased flexibility and adaptability. It is 
suggested that older persons who wish to compensate for their normal memory 


decline may practice remembering things. C. H. JOHNSON (Psychol. Abstr.). 
J.A.M.A. 
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Adrenal Cortex Extract in the Treatment of Bromide Eruption and Bromide Intuxt- 
cation. 


1. Adrenal cortex extract when given in combination with sodium chloride is 
apparently of value in the excretion of bromide and bromide effects. 
2. Trauma has an influence in bromide eruptions. 
3. Sodium bicarbonate is of apparent value in controlling the oedema seen in 
extensive chloride therapy. 
4. Adrenal cortex extract restores the normal physiologic level of chloride. 
(Authors’ abstr.) 
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Psychiatric Geriatrics. 


1. Pathologic changes of a destructive or deteriorative type were solely 
responsible for the symptoms in only 14, or 28 per cent. of this series of 50 patients 
over 60 years of age with abnormal mental reactions. Thirty-six patients, or 72 
per cent., had types of mental illness that respond to modern therapy. 

2. Of the 36 patients with a good prognosis, 33, or 91°6 per cent., recovered 
sufficiently to go home in an average length of time under treatment of six weeks. 

3. Of the 33 patients who recovered, 24 had been discharged six months or 
more and only 2 had had a relapse; 1 died. Seventeen, or 85 per cent. of the 20 
with whom contact was maintained remained well at the end of six months. 

4. Senile dementia and arterioclerotic psychosis, the usual diagnosis for abnormal 
mental states in persons over 60, are not the common mental disorders of older 
people. The common disorders, such as toxic delirious reactions and affective 
reactions, usually an agitative depressive psychosis, may be corrected readily. 

(Author’s abstr.) 


Treatment of Paralysis Agitans with Vitamin B, (Pvridoxine Hydrochloride). 


Fifteen patients suffering from paralysis agitans were treated intravenously 
with pyridoxine hydrochloride, supplemented in most cases by the oral adminis- 
tration of brewer's yeast. The patients received 50 to 100 mgm. of the intravenous 
medication at daily intervals for from two to four weeks. Nine patients had 
idiopathic or arteriosclerotic Parkinsonism, and of these four were improved. 
One of these patients had senile chorea rather than true Parkinsonism, and this 
patient showed a most striking improvement, suggesting the possibility that 
therapy with pyridoxine hydrochloride may be of benefit in other types of extra- 
pyramidal involvement. Of the remaining six patients, two showed improvement. 
In the latter group three had post-encephalitic paralysis agitans and one the 
syphilitic form. In the remaining two patients the aetiologic factors producing 
paralysis agitans were undetermined. 

Four patients suffering from arteriosclerosis or idiopathic paralysis were treated 
orally with 50 mgm. of pyridoxine hydrochloride daily for three weeks, supple- 
mented by 54 gr.of brewers’ yeast. Twoof these patients insisted that improve- 
ment had occurred, but in only one was there any objective benefit in the form of 
an observable decrease in the tremor and rigidity. (Author’s abstr.) 


Classification of Primary Encephalitides of Man According to Virus Aetiology. 


From the large and diverse group of so-called primary encephalitides, nine 
types have thus far been shown to be due to viruses with a special predilection for 
the central nervous system. At least six of them appear to be of animal origin, 
and at least three are probably transmitted by insects. Clinical diagnoses can be 
established readily and practically in all, except rabies and poliomyelitis, and by 
the demonstration of neutralizing and, probably, complement-fixing antibodies in 
the serums of patients. The post-mortem diagnosis is best established through 
isolation and identification of virus, which in most instances, with the exception 


of poliomyelitis, are entirely practical procedures. (Author's abstr.) 
VOL. CXVII. 
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Treatment of the Postencephalitic Parkinsonian Syndrome with Desiccated 
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The Treatment of Parkinsonism : Results Obtained with Wi ine of Bulgarian 
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*Discussion on Neuro-surgical Treatment of Certain Abnormal Mental States. 
Freeman, W., etal. . A i ; . . : : 4 «+ 517 
Frontal Lobotomy (Editorial) : : : i : ; : - 534 


Discussion on Newuro-Surgical Treatment of Certain Abnormal Mental States. 


The best results with prefrontal leucotomy have been obtained in cases of 
involutional depression and the compulsive states. 

It is possible that the loss of interest of the patient in himself is due to the 
operation cutting across a band of fibres connecting the thalamus with the frontal 
lobe. Asa result the nucleus medialis dorsalis of the thalamus degenerates. After 
the operation the cerebral cortex is histologically intact, but there is some atrophy 
of the frontal pole. Personality tests after the operation show that there is a 
widening of the horizon of the individual, lack of preoccupation with self, a diminu- 
tion in neurotic tendency and a replacement of introversion by extraversion. 

From a social point of view these patients show the maximum change. Asa 
rule they are rather cheerful, a little outspoken, and sometimes rather tactless. 
Patients who have been confirmed hypochondriacs are no longer interested in the 
functioning of their organs. | 

The post-operative defect that may be present is in motivation rather than 
equipment. 

In some cases the operation has been done only on one side, with very good 
results, but usually such operation is not extensive enough. 

In many cases the improvement is noticeable immediately after the operation. 
In other cases the patient may be confused for some days or weeks with considerable 
impairment of memory and disorientation. During the confused period the patient 
is usually more or less incontinent and lies listlessly in bed, sometimes being rather 
restless. A certain number of patients show a large gain in weight up to as much as 
130 lb. It is quite possible that these excessive gains in weight are due to 
some disturbance in the cerebral centres. No paralyses or aphasias or other signs 
of organic brain damage appear to have been found. 

The maximum age of the patients operated on was 78 years. 

Where the operation is performed on schizophrenic patients the general experi- 
ence appears to be that the patients after operation still look and talk like schizo- 
phrenics, but do not feel like schizophrenics. They are no longer interested in 
themselves, their hallucinations or delusions. In many cases they are transformed 
from agitated people difficult to handle into much quieter people, almost vegetative 
individuals. They are cleaner and much easier to nurse. 

The general opinion appears to be that at least one year should elapse after the 
operation before the degree of improvement should be finally assessed. 

The mental complacency, self-satisfaction and the release of energy which is 
expended in more extraverted activity all appear to indicate a more simple and 
primitive method of adjustment. 

The large gain in weight in some cases resembles that of pituitary dystrophy. 
It is possible that there is interference from the operation in certain hypophyseal 
connections, directly or indirectly through the thalamus. It is suggested by one 
author that the fact that some patients who have their frontal lobes operated on 
cannot be distinguished from normal persons by the usual psychometric tests 
might give rise to the assumption that there are many so-called normal persons 
who do not employ their frontal lobes in everyday life. In other words the frontal 
lobes are ‘a biological luxury ” and have been spoken of as ‘‘ parasitic growths ” ! 

The results of intelligence test after the operation vary, and it is too early vet 
to speak conclusively on this. The Rorschach test has shown considerable variation. 

It would appear from these results that there are some functions in which the 
prefrontal lobes are concerned and which have to do with the development of 
anxiety. | 

One has to weigh up the balance between leaving a patient with the worry of 
anxiety or post-operative defects whatever they may be. Rizzatti has reported 
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five or seven cases of chronic encephalitic behaviour disturbances, in four of which 
relief was obtained. 

The operation would appear to rule out the depression of suicide, whereas Dr. 
Freeman reports that in a series of 100 or 120 cases discharged from hospital after 
shock therapy over a period of six months to three years he has had six cases of 
suicide. 

The results oedi in this discussion are as follows : 


Operated Employed or Still in 
ne fa scape’: hospital. Pontis: 
Freeman ; 80 i 42 : 5 ; 3 
Lyerly i 39 i 18 ; 5? . 
Tarumianz . 10 ‘ 7 : I ‘ 2 
Erickson f 30 } ? A ? ? 
159 ; 67 + II+ 5? 
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Retro-active Inhibition as a Function of Degree of Generalization between Tasks. 


When syllable responses have been learned to a list of stimulus forms, variations 
of these forms generalize with the original forms, since the variations are 
responded to in a test series as if they were the originals. As the degree of 
generalization between the corresponding stimulus members of a first and second 
list is increased, when the responses in the two lists are different, there is a tendency 
for the second list to be harder to learn. Degree of retro-active inhibition of a 
hrst list varies directly with the strength of the tendency for the stimulus members 
of an interpolated list to generalize with those of an original list. Errors of overt 
localization occur during interpolated learning and relearning of the primary list. 
There is a tendency for the frequency of such errors to vary with the degree of 
Seneralization between the two lists. Errors of intra-list generalization occur 
during the learning of both the primary and interpolated lists, but such errors 
‘lecrease from primary to interpolated learning. 

H. W. Karn (Psychol. Abstr.). 


The Conditioning of the Blocking of the Alpha Rhythm of the Human Electro-encephalo- 
gram. 


Previous work on the conditioning of the blocking of the alpha rhythm of the 
E.E.G. did not establish sufficient controls to permit differentiation between sensi- 
tation of the previously adapted response to the conditioned stimulus and the 
response believed to be the CR. To make such differentiation feasible the authors 
separated the conditioned and unconditioned stimuli by an interval of four seconds 
m order that full recovery of the alpha rhythm could occur after its response to the 
unconditioned stimulus and before the conditioned stimulus was presented. A 
conditioned anticipatory response which was unstable and appeared subject to 
inhibition of reinforcement appears to have been established. Sensitization of the 
response to the conditioned stimulus appears to have occurred, and this serves 
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to explain the unorthodox type of conditioning data reported by previous workers. 
The implications of the conclusion that conditioning of the alpha rhythm can be 
accepted are discussed. H. W. Karn (Psychol. Abstr.). 


Factors Determining the Direction of the Visual A fter-image Drift. 


Experimental evidence is presented to show that there are at least two factors 
involved in the determination of the direction of the visual after-image drift. One, 
the retinal factor, is the point of fixation relative to the object used to produce the 
retinal effects necessary for the production of the after-image. The other factor 
is the pattern of muscular stresses during retinal stimulation .which leave their 
after-effects persistent during the experiencing of the after-image ; this is called 
the muscular factor. H. W. Karn (Psychol. Abstr.). 


Experiments on the Neural Basis of Movement Vision. 


Threshold velocities of movement vision and the frequency of optokinetic head 
nystagmus as a function of the velocity of movement of a striated visual pattern 
were determined in guinea pigs by means of the rotating drum method. Removal 
of the occipital areas of the brain, hemidecortication combined with the removal 
of the occipital area of the other cortex and complete bilateral decortication produce 
no change in the upper velocity thresholds at which movement vision seems to 
occur. Removal of one hemisphere results in an increase in the frequency and 
magnitude of the nystagmic responses when the stimulus pattern moves toward 
the side opposite the lesion. Under the same conditions the nystagmus index, a 
measure of the number of stripes passing per response, is lower. It is concluded, in 
general, that movement vision in its various aspects is under multiple control of 
cortical and subcortical centres. The principal function of the cortical centres 1S 
to mediate movement vision for isolated patterns in the visual field, while the sub- 
cortical centres may mediate responses based on the movement of complex striated 
patterns. Since the guinea-pig does not normally respond to the movement of 
isolated objects, its capacity for movement vision remains practically unchanged 
following removal of the cortex. H. W. Karn (Psychol. Abstr.). 
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Dr. La Salle Archambault, 1879-1940: An Appreciation. ‘McCord, C.P. . 445 


The Sign of Babinski. 

This sign is the expression of a change in the normal ratio of responsiveness 
to stimulation of flexor and extensor muscle. Under certain conditions the exten- 
sors become more easily excitable than the flexors, and on stimulation of the sole 
dorsal flexion of the big toe takes place. Besides pyramidal tract lesions the 
phenomenon is also found in some cases of poliomyelitis, muscular atrophy, peri- 
pheral neuritis, etc. 

The change in the normal ratio of responsiveness to stimulation of flexor and 
extensor muscles, if associated with a lesion of the pyramidal system, is an expres- 
sion of reduced function of the motor system. It is an expression of the fact that 
owing to impairment of the brain cortex flight reactions have come to prominence in 
abnormal strength. 
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The Babinski phenomenon is not a reversal of the normal plantar reflex. It is 
an entirely different reaction, a pathological reaction which has no relation to the 
normal reaction, representing the plantar reflex. S. M. COLEMAN. 


Lead Encephalopathy. 


Four cases, two children and two adults, are reported. Regarding children, it 
is found that the clinical picture is analogous to those conditions where the intra- 
cranial pressure is increased. The prognosis is grave and residues are frequent if 
the child survives the acute stages. In adults the picture is analogous to that 
found in any severe intoxication involving the brain. 

The fundamental structural changes found in the C.N.S. are due to oedema 
resulting from exudation. The exudate is probably serum of the blood. Other 
changes found consist of an endothelial hyperplasia in the smaller blood-vessels 
and hyperplastic changes in the leptomeninges. The former may produce ischaemic 
changes in the parenchyma and the latter, in children, may result in an hydro- 
cephalus. It is stressed that the types of structural changes vary with the duration 
uf intoxication before death occurs. S. M. COLEMAN. 


Alcoholic Neuropathy. 


A case is presented in which the onset and progress of the illness were deter- 
mined by a toxic agent (alcohol), while the results of the histopathological studies 
favour the diagnosis of a form of multiple sclerosis. The identity and relationship 
of these two conditions is discussed, and the case is fitted into Ferraro’s schema of 
classification of the primary demyelinating processes of the central nervous system. 

S. M. COLEMAN. 


APRIL, 1941. 


*Factors in Suicidal Attempts: A Review of 25 Consecutive Cases. Palmer, 
D. M. 


: . 42I 
*Pharmacological Shock Treatment of Involutional Melancholia. “Solovay, Ta : 
and Schwarz, F. W. . 443 
*A\ Modified Babinski Reflex (Resistance Reflex). Lichtmann, È. 45I 
The Epileptic Insultus in a Case of Tumour of the Diencephalon. Boon, A. A., 
and Doff, J. . 453 


Progressive Muscular Atrophy and Syphilis. Cleckley, H., and Geeslin, Li . 460 
Electrokinetic Changes in the Endolymph as a Hypothetical Cause of Falling 
and Past Pointing Due to Stimulation by Galvanic Current. Pollock, L. J. 

Finkelman, I., and Sherman, I. C. : ‘ 473 
Factors in Suicidal Attempts. 


From this study of 25 consecutive suicidal attempts, it 1s concluded that the 
"alleged cause ” is at most only a precipitating event. The basis for the attempt 
is laid in theearly formative years of the personality when the structures of ego and 
super-ego are being formed. The average suicidal person is found to be funda- 
mentally selfish. An arrest in psycho-sexual development is often a basic 
mechanism, this being frequently due to the unavailability of one or both parents 
as love-objects. The unavailability may be due to death, separation, divorce or 
social deterioration. Spite as a motive is, at least in some cases, a rationalization 
of a deeper lying defect in psycho-sexual development rather than a d rect incite- 
ment. S. M. COLEMAN. 


Involutional Melancholia. 


The literature on insulin shock therapy of involutional melancholia is reviewed 
and three cases presented that were treated with considerable success. Compared 
with convulsive therapy, the relatively greater safety of hypoglycaemic therapy, 
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because of the ease of control, is stressed. The induction of deep coma and con- 
vulsions is not considered essential in non-schizophrenic disorders. 

Good results with insulin shock in the treatment of manic-depressive psychoses 
and severe psychoneuroses are also indicated. S. M. COLEMAN. 


A Modified Babinski Reflex. 


When a patient in whom a lesion of the pyramidal tract is suspected attempts 
to raise his leg against resistance, an extension position of the toe obtains either on 
the ipsolateral or contralateral side. It was found possible to elicit the reflex in 
almost aļl cases before any other sign of a pyramidal tract involvement could be 


demonstrated. S. M. COLEMAN. 
MAY, 1941. 
The Fulfilment of White’s Purpose. Fenning, F. A. 561 
*Agenesis of the Corpus Callosum. Goldensohn, L. N., Clardy, E. R., and 
Levine, K. 567 
*Psychogenic Body ‘Image Disturbances Associated with Psychogenic Aphasia 
and Agnosia. Teitelbaum, H. A. . 581 
*Hutchinson Teeth without Congenital Syphilis. Kerschbaumer, L. : 613 
*A Comparative Study of Recovered and Deteriorated Schizophrenic Patients. 
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Agenesis of the Corpus Callosum. 


A girl, aged 11 years 10 months, was admitted as a “ psychogenic "’ case of 
long-standing conduct, personality and sexual disorders. Physical examination 
revealed several stigmata of ‘‘ degeneration ’’ and dysendocrinism. The neuro- 
logical findings indicated organic involvement of the C.N.S. Psychiatric and psycho- 
logical studies suggested the presence of an irreversible pathological condition of 
the brain. Electro-encephalography was interpreted as signifying diffuse cortical 
dysfunction with physiological asymmetry of the two sides of the brain. Pneumo- 
encephalograms revealed an absence of the posterior portions of the corpus callosum. 

S. M. COLEMAN. 


Psychogenic Body Image Disturbances. 

Two cases of hysterical body image disturbance, along with other manifesta- 
tions of agnosia and aphasia, are described. Similar disturbances in the body 
image mechanism were produced by means of the post-hypnotic suggestion that the 
patient forget all about his or the human body, or that he forget the names of 
the parts of his or the human body. S. M. COLEMAN. 


Hutchinson Teeth without Congenital Syphilis. 


Changes similar to Hutchinson in the middle upper incisors are described in 
four non-syphilitic mental patients. The Hutchinson-like changes in the teeth of 
non-luetic mental patients are probably caused by the influence of the pathologi- 
cally changed metabolism. S. M. COLEMAN. 


Study of Schizophrenic Patients. 


The general characteristics and the clinical picture in two groups of 39 recovered 
and 39 deteriorated schizophrenic patients are compared. Those features which 
are prominent in the recovered group (acute onset, psychogenic precipitation, 
presence of clouding, extraversion, pyknic physique) prove = be much less numerous 
in the deteriorated group. The mean proportion is 6: r. These signs deserve 
consideration as prognostic indicators. 

Those recovered patients who had had more than one psychotic episode were 
apparently completely recovered between the attacks. In the deteriorated group 
there were only two questionable patients, who had not exhibited definite defective 
signs after the first attack. 
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Gradual onset, predominant in the deteriorated group, is limited to those 
psvchoses in the recovered group which resemble atypical depressive states. 
- S. M. COLEMAN. 
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Bilateral Fracture of the Femur. 


A case is presented of bilateral fracture of the femoral necks caused by metrazol- 
induced convulsions. The mechanism, contra-indications, and the prevention of 
such accidents are discussed. S. M. COLEMAN. 


Oesophageal Spasm. 


Anxiety, fear, dissatisfaction and insecurity cause oesophageal spasm with 
nausea and difficulty in swallowing; peace of mind, achievement and elation 
produce oesophageal relaxation. These alternating changes from spasm to relaxa- 
tion and vice versa can be noted on oesophagoscopic examination even in patients 
where the barium X-ray studies showed no abnormality. In addition to oeso- 
phagoscopic treatment the patient's environment and mental outlook should be 
improved and emotional re-education instituted. S. M. COLEMAN. 


Paramyoclonus Multiplex. 


Paramyoclonus multiplex of Friedreich is described in a white married male, 
aged 28. The aetiology in this case is unknown. The factors of overwork, 
worry, excess intercourse and excess smoking are suggested as having possible 
aetiological significance in this case. Symptomatic recovery occurred three days 
following onset. There has been no recurrence of symptoms for six months after 
discharge from hospital. S. M. COLEMAN. 


Allergy and Nervous Diseases. 


Fight cases of migraine, epilepsy and focal lesions of the brain where the clinical 
picture is best explained on an allergic basis are presented. Attention is called to 
the allergic nature of cases which at first suggest brain tumour, vascular lesions or 
uther gross organic conditions. A careful history of the family and patient may be 
the clue to the diagnosis. Skin tests, elimination diets and a favourable therapeutic 
response may complete the evidence in favour of an allergic aetiology. 


S. M. COLEMAN. 
Permeability Changes in the Brain. 


The polarization index of the cerebral hemispheres was measured in guinea-pigs 
after convulsions induced by metrazol and insulin respectively. It was found that 
these convulsions lower the polarizability of the brain tissue; this indicates an 
increase of the permeability of the cellular surface films after these convulsions. 

S. M. COLEMAN., 
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Cerebral Vascular Lesions and the Tentorial Pressure Cone. Allison, R. S., 

and Morison, J.E. . : ; ; : ‘ I 
The Mechanism of Contre- -coup Injury. Goggio, F. . . - H 
Head Injuries and Meningitis. Linell, A. E., and Robinson, W. L. , 23 
*The Effect of Cholin-like Substances on the Cerebral Electrical Discharges 

in Epilepsy. Williams, D. ; i . . - 3 
Dementia in Middle Age. McMenemey, W. H. : ; : i ‘ . 49 


The Effect of Choline-like Substances on the Cerebral Electrical Discharges in Epilepsy, 


Acetylcholine and allied substances were administered to patients with pet! 
mal epilepsy. Electro-encephalographic records were made of clinical and sub- 
clinical attacks, both spontaneous and induced by overbreathing. Intravenous 
injection of acetylcholine was followed by an increase in the recorded epilept« 
activity. This action of acetylcholine was inhibited by atropine, and other sub- 
stances having somewhat similar pharmacological effects did not alter the incidence 
or duration of the attacks. No similar results could be obtained in normal subjects. 

(Author's abstr.) 


APRIL. 
*Alzheimer’s Disease with Predominating Crossed Cerebro-Cerebellar Hemi- 
atrophy. Hemphill, R. E., and Stengel, E. . . . ‘ ; . 97 
*The Electro-encephalogram in Acute Head Injuries. Williams, D. . . 107 


*The Electro-encephalogram in Chronic Post-Traumatic States. Williams, D. 131 


Alzheimer’s Disease with Predominating Crossed Cerebro-cerebellar Hemiatrophy. 


A case of Alzheimer’s disease with various uncommon features is described. 
The first symptoms appeared after a late pregnancy eighteen years before death. 
There was an extreme degree of atrophy, the weight of the brain being 870 gm. 
The atrophy was diffuse but asymmetrical, affecting the right cerebral and the left 
cerebellar hemispheres much more than the corresponding contralateral halves. 
There was an extreme degree of the pathological changes characteristic of Alzheimer's 
disease, the argentophile nervous tissue being most severely aftected. The great 
majority of the pyramidal cells of the cerebral cortex showed Alzheimer’s neuro- 
fibrillary change. The axis cylinders in the cortex had numerous excrescences. 
The predominance of the affection of the argentophile nervous elements in an 
unusually advanced case of Alzheimer’s disease seems to argue in favour of the 
theory that the development of the argentophile plaque is due to a process affecting 
primarily the argentophile tissue. 

The crossed cerebro-cerebellar hemiatrophy is to be regarded as partly the 
expression of the anatomical and functional correlation of those parts of the bram. 
The aetiology of the asymmetrical character of the aftection is discussed. 

(Authors’ abstr.) 


The Electro-encephalogram (E.E.G.) in Acute Head Injuries. 


Seventy-four patients who had received a head injury were investigated by 
electro-encephalography within 20 days of the injury. Ten were examined on the 
first day and 58 within 14 days of the injury. The electro-encephalographi 
changes were correlated with the clinical state of the patients, judged by physical 
examination and psychological testing. Open and closed wounds of all degrees 
of severity were investigated. Widespread abnormally slow waves of cerebra! 
electrical change, suppression of the normal frequencies, and clear-cut outbursts ot 
high voltage sine waves with a frequency of 2 to 3 per second indistinguishable from 
subclinical epileptic attacks occurred in the acute stage. 
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The degree of abnormality seen in the E.E.G. correlated closely with the clinical 
state of the patient, cases of mild head injury without residual symptoms showing 
a normal E.E.G. within a few hours of the accident, and severe injuries causing the 
abnormalities to persist for many weeks. 

The rate of clinical and electro-encephalographic recovery in this series of acute 
head injuries corresponded closely, but there were wide individual variations in 
the speed of return to normal. In the later stages of recovery the E.E.G. sometimes 
remained abnormal after the patient had made a complete clinical recovery. 

Although the acute changes were invariably generalized, focal areas of maximal 
abnormality became evident as the general disturbance subsided. When localizing 
chnical signs were present these corresponded with the area of abnormality seen in 
the E.E.G., but this local abnormality was also seen in silent areas of the cerebral 
cortex. 

The epileptic type of disturbance occurred in the immediate post-traumatic 
period, and did not have any prognostic significance in regard to post-traumatic 
epilepsy. 

It is concluded that the E.E.G. accurately reflects the abnormal cerebral state 
caused by a recent head injury, that the progressive changes are a direct indication 
of improvement or deterioration in this state, and that in the milder states of 
cerebral dysfunction it may demonstrate residual damage after all abnormal clinical 
sgns have subsided. The E.E.G. has no value in predicting the onset of traumatic 
epilepsy in the acute post-traumatic period. (Author’s abstr.) 


The Electro-encephalogram (E.E.G.) in Chronic Post-Traumatic States. 


E.E.Gs. were recorded on 600 personnel with head injuries. The interval after 
the injury varied from a few hours to 12 years, all types of injury being included. 
The records were divided into normal and abnormal groups on the basis of 160 con- 
trols, and the results correlated with detailed clinical data in the first 325 cases. 

Fifty per cent. of the patients with head injury had abnormal FE.E.Gs. This 
high percentage abnormality persisted for many years after the injury. 

There was a positive correlation between it and the severity of the injury, the 
persistence of symptoms, and the presence of dural penetration. 

Simple fracture of the skull, an abnormal family history, an abnormal personal 
history and a previous head injury without residua did not increase the percentage 
abnormality. 

Of 87 patients who were invalided from the services, 67 per cent. had an abnormal 
E.E.G., but of 192 who returned to duty only 25-5 per cent. were abnormal while in 
hospital. 

The cause of the symptoms was assessed. In 207 patients it was thought to 
be primarily due to organic damage, and in 55 per cent. of these the E.E.G. was 
abnormal. In 50 who were constitutionally inferior it was abnormal in 37 per 


cent., and in 58 whose symptoms were due to an exogenous neurosis 20 per cent. 
were abnormal. 


It was concluded that— 

(1) After a head injury an abnormal E.E.G. usually indicates organic cerebral 
abnormality resulting directly from the injury. This abnormality is present in 
half the cases of the chronic post-traumatic syndrome. 

(2) Clinical recovery and improvement in the E.F.G. are usually closely related, 
and so long as the relationship holds the prognosis is good. 

(3) Abnormality may persist in the E.E.G. in any one patient after clinical 
recovery appears complete. This indicates residual cerebral dysfunction, which is 
not demonstrable by the usual methods of psychological investigation. It is usually 
followed by complete recovery, but the abnormality may explain the relapse of 
some patients after they have returned to their employment. 

(4) A normal E.E.G. after a head injury almost invariably indicates absence of 
abnormal cerebral tissue, which may be due either to full resolution or to complete 
destruction of damaged cerebral substance. When a normal E.E.G. is associated 
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with full clinical recovery prognosis is consequently good, but when accompanied 
by persistent symptoms the ultimate prognosis may be bad. 

(5) There does not appear to be any ditference between the E.E.G. of traumatic 
and idiopathic epileptics, and prediction of traumatic epilepsy does not seem possible 
by electro-encephalography during the period of recovery from a head injurv. 

(6) The E.E.G. appears to reflect the degree of cerebral dysfunction resulting 
from trauma with considerable accuracy, and it has a useful place in the manage- 
ment of cases of head injury when used in conjunction with other methods of clinical 
examination. (Author's abstr.) 


J. NEUROPHYSIOL. 
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Development of Swimming and Righting Reflexes in Frog (Rana guentheri). 


1. The development of aquatic locomotion in Rana guentheri passes through the 
following stages: (i) The non-motile stage, (ii) the flexure stage, (iii) the stage of 
the “ S” reaction, (iv) the stage of translatory movements of the body, (v) the 
stage of the control in the direction of swimming, and (v1) the stage of the main- 
tenance of normal orientation to the earth’s gravitation field during motion and 
rest. 

2. The last two stages are easily affected by transverse lesions made in the 
embryo on the central nervous system. The severance of the spinal cord arrests 
the development of swimming at the stage (iv); and after the transection of the 
brain at the caudal border of the mesencephalon, the development of the aquatic 
locomotion does not reach beyond stage (v). The removal of the forebrain and the 
interbrain or of the telencephalon alone has no effect whatsoever on the ontogeny 
of swimming. 

3. The righting reflexes appear in the stage (vi) of the development of swim- 
ming ; and the transection of the central nervous system at any level caudad to 
the rostral border of the hindbrain prevents the operated larvae from acquiring 
these postural reflexes. With tadpoles of 6 mm. body length which have not yet 
developed the righting reflexes, the removal of both labyrinths produced the usual 
effect on locomotion in making them lose the control of the direction of swimming. 

4. The transection of the spinal cord induces in the larvae an exaggeration of 
the flexor reflexes of the tail, and consequently causes it to be permanently ventro- 
flexed ; while decerebration produces an accentuation of the extensor reflexes of 
the tail, and consequently makes it permanently extended. Such effects are absent 
after the transection of the central nervous system rostrad to the rostral border of 
the midbrain. 

5. The normal and mesencephalic larvae can recover from the effects of double 
labyrinthectomy if there is no concomitant injury to the hindbrain. On the tran- 
section of the brain at the caudal boundary of the mesencephalon immediately 
return the symptoms of the extirpation of both labyrinths. The decerebrated 
tadpoles do not recover from the ettects of double labyrinthectomy. 


| 
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6. The spinal, decerebrated and mesencephalic tadpoles are as spontaneously 
active as the diencephalic and normal ones. This is entirely contrary to the 
findings on the adult frogs. (Authors’ abstr.) 


Thermocoagulation of Motor Cortex Exclusive of its Sixth Layer. 


Significant diminution of the electrocorticogram and pronounced, long-lasting 
motor deficit are produced by laminar thermocoagulation of the pre-central 
“motor ” cortex, when the coagulation is extensive enough to include the large 
and giant pyramidal cells, but not layer VI, in area A.4 and the homologous fifth 
layer in the other pre-central arm areas (A.4’s and A.6). (Authors’ abstr.) 


Transmission of Impulses through the Burdach Nucleus. 


Following a single shock applied to the nerve of the forelimb there passes 
through the dorsal column to the nucleus of Burdach a volley of primary impulses 
succeeded after about 3 msec. by the dorsal column relay of Hursh. These impulses 
produce in the nucleus (surface lead) a post-primary negative potential lasting 
about 5 msec. During the course of this potential impulses are discharged into 
the lemniscus. 

Conditional transmission through the nucleus has the following properties : 
The refractory period at the synapse is not longer than that of the primary axons. 
Transmission after the second of two volleys at intervals less than 5 msec. is limited 
toa short burst of spikes (lasting ca. 1-0 msec.) following the second primary volley 
by a synapse time of 0-6 msec. Addition of the later, more inhibitable, portion of 
the transmitted impulses starts at intervals of 5 msec. and restoration is complete 
at 15 to 50 msec. Thus the transmission of a tetanus through the nucleus is 
essentially one-to-one conduction between primary neurons and neurons of the 
lemniscus fibres. 

A positive wave lasting about 100 msec., recorded at the surface of the nucleus, 
is correlated with activity in the underlying reticular substance. 

(Author's abstr.) 


Influence of Discharge of Motoneurons upon Excitation of Neighbouring Motoneurons. 


An antidromic volley in a group of motoneurons produces a small centrifugal 
discharge from the spinal cord into some of the motor axons which carry the anti- 
dromic impulses. No centrifugal impulses appear in the axons of other motoneurons. 
The centrifugal impulses appear to be repetitive discharges set up at some central 
portion of the motoneurons, rather than reflex discharges synaptically excited 
through recurrent collaterals. 

Antidromic volleys do, however, condition synaptically excited discharges of 
other motor cells. Inhibition typically occurs if the tested and conditioning 
motor nerves are branches to the same muscle or muscle group. The response 
deficit then reaches its maximum when the conditioning antidromic volley arrives 
at the cord 2 to 4 msec. before the tested motor discharges are set up. The amount 
of inhibition then gradually declines. It disappears when the antidromic volley 
precedes the tested discharge by ca. 50 msec. 

A particularly significant feature of the inhibition is its early onset. A response 
deficit is present if the antidromic volley reaches the ventral horn simultaneously 
with the testing impulses which fire the tested motoneurons after a single synaptic 
delay. This finding cannot be explained on the assumption that the only effect 
which an active neuron exerts upon other neurons is the detonator excitation 
produced by the arrival of impulses at synapses. 

Conditioning also occurs when the antidromic volleys and tested motor impulses 
occupy the nerves to different muscles or muscle groups. Both facilitation and 
inhibition have been observed. Facilitation usually follows a brief period of 
inhibition. Maximal facilitation is attained when the conditioning antidromic 
volley precedes the tested discharge by ca. 25-30 msec. It then declines and dis- 
appears only when the interval between conditioning and tested volleys exceeds 
100 msec, (Author’s abstr.) 
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A Direct Central Inhibitory Action of Dromically Conducted Impulses. 


A direct inhibitory action of primary afferent fibres, exerted upon the activation 
of motoneurons by primary afferent collaterals or ventrolateral column collaterals, 
has been demonstrated. 

The inhibition occurs without measurable latency. 

The inhibitory effect is exerted within the confines of the motor nucleus. 

It is probable, although not proven, that some internuncial impulses exert a 
comparable inhibitory action. (Author’s abstr.) 


Functional Anatomy of Brachium Pontis. 


The effects of section of the brachium pontis were studied in three monkeys 
(two mangebeys, one Java monkey) over periods of 5 to 20 months. The observations 
included psychobiological tests (problem boxes) to which the animals were pre- 
viously trained, determinations of cerebellar functions, posture, gait, equilibrium, 
muscle tone, and personality characteristics. The operative lesions and their 
resultant degenerations were verified histologically. The results may be summarized 
as follows: 

1. Neither the retention nor the execution of learned behaviour problems was 
significantly affected by unilateral or bilateral section of the brachium pontis. 

2. Unilateral section of the brachium pontis was followed by curvature of the 
head and spine, spiralling and circus movements toward the side of the lesion ; 
awkwardness of the lower extremities in locomotion, with inco-ordination between 
the hind limbs and the fore limbs; slight hypotonia of both lower extremities. 
These symptoms disappeared within three to four weeks. A decrement in activity 
sometimes endured for a somewhat longer time. Transient dysmetria and nystag- 
mus were present for a few days after operation. No tremors in either voluntary 
or associated movements were noted at any time. 

3. Bilateral section of brachium pontis resulted in the same symptoms as the 
unilateral operation, but enduring awkwardness of gait and diminished general 
activity were present. The hand-eye co-ordination was reduced 20 to 30 per cent. 
below pre-operative normal. 

4. The bilateral operation was followed by a progressive symptom complex 
consisting of inco-ordination between the lower and the upper extremities in loco- 
motion, disequilibrium, and sluggishness of general behavior. 

The following implications may be drawn from the result of this study : 

I. The cortico-ponto-cerebellar system is not necessary for the performance 
of precise manual functions of learned behavior. 

2. The complete compensation which occurs following unilateral lesions indi- 
cates that the cortico-ponto-cerebellar system is capable of bilateral function. 

3. Functionally the cortico-ponto-cerebellar system seems to be necessary for 
the co-ordinated activity of large movement complexes, such as the relationship 


between the lower and upper extremities in locomotion. (Authors’ abstr.) 
MAY. 
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Multiple Motor Innervation of the Frog's Sartorius Muscle. 


Experimental evidence is described for the existence of multiple motor nerve- 
endings in most fibres of the frog’s sartorius muscle. 

The electric response of the muscle to a maximum nerve stimulus is recorded. 
In both pelvic and tibial regions a large synchronous spike of about 50 mV and 
short latency (1-2 msec.) is usually obtained. This seems incompatible with the 
facts that the motor nerve endings are distributed over a length of about 2-5 cm., 
and that most of the sartorius fibres run through the whole length of the muscle 
(cf. section 5). 

The apparent discrepancy is due to the presence of multiple (2 or 3) motor 
nerve endings on most fibres. Muscle impulses are set up simultaneously at these 
junctional regions of each fibre; only the impulses which arise nearest to the 
amplifier leads are recorded, since those more distal are blocked by collision. 

This can be demonstrated by various means, e.g. by cutting one of the two main 
nerve branches, by partial curarization, by submaximal nerve stimulation, and by 
combined application, at suitable time intervals, of two stimuli, (i) to the motor 
nerve and (ii) to the nerve-free pelvic end of the muscle. By all these procedures 
some myoneural junctions are put out of action and, therefore, some of the “distal ” 
impulses (arising far away) can travel unhindered to the recording leads. In this 
Way a part or the whole of the normal, synchronous and early, spike potential is 
abolished and replaced by a discrete potential wave of long latency. 

From the variations in size, shape and latency of the spike along the muscle 
it is often possible to locate two or three discrete narrow, * neural" zones, which 
contain the majority of the myoneural junctions. (Authors’ abstr.) 


Fast Central Fibres in Fish. 


1. The spike potentials which appear in the spinal cord following electrical 
stimulation of the Ameiuris medulla resemble amphibian A fibre responses in con- 
duction rate, recovery cycle, and temperature co-efficient of conduction rate. 

2. Since the fastest of these potentials travel at the rate of 50-60 m.sec. at 
1o-15° C., the fibres producing them must be larger than frog A fibres, if the usual 
theory relating fibre size and velocity applies. 

3. Fibres of sufficient size to account for the cord spike potentials pass into the 
ventromedial bundle of the spinal cord from the median longitudinal fasciculus of 
the medulla, which contains the axons of the Mauthner and Miiller cells. 

4. The outside diameters of the Mauthner fibres vary between 43 and 22 in the 
cord and the medulla, while the axon diameters vary between 24 and 13. The 
heavy myelin sheath accounts for about half of the total fibre diameter in the 
medulla; it becomes progressively thinner down the cord, without however 
becoming as thin in relation to fibre size as the sheaths of the other large fibres. 
The matrix of the Mauthner fibre sheath colors red in Azan Mallory, and is 
latticed by concentrically disposed, blue-staining fibrils. 

5. The average outside diameters of the ten next largest fibres (Miiller fibres) 
vary between 22-5 and 11-1 at different levels and in ditterent preparations, The 
average axon diameter is about 0-7 of this. There is no constant difference in 
relative sheath thickness at different levels and the sheaths appear homogeneous, 

6. In correlation with the diameter measurements of the Mauthner and large 
Miller fibres, the properties of the fast cord spike potentials indicate that they 
arise in these fibres. The effects on the response of changing the location of the 
stimulus in the medulla and the absence of other elements in the cord likely to 
produce such a response point to the same conclusion. 

7. Stimulation of the saccular otolith causes responses in the cord which appa- 
rently occur in the same fibres as the responses to medullary stimulation ; the 
responses to saccular stimulation have been shown to pass through the median 
longitudinal fasciculus. 

8. Responses of single fibres, of various conduction rates from 60 to 15 M.sec., 


214 BIBLIOGRAPHY AND EPITOME. (Jan., 


may be recorded from microelectrodes in the cord, particularly if the stimulus is 
placed rostrally in the medulla. The single fibre responses all appear to have the 
same spike form. (Authors’ abstr.) 


Availability of Lactic Acid for Brain Oxidations. 


Twenty grammes of r-sodium lactate were injected into patients during therapeutic 
hypoglycaemic insulin coma. The injected lactate did not support brain oxida- 
tions sufficiently to rouse the patients, and the oxygen uptake of the brain showed 
only a moderate increase. 

Seven dogs were hepatectomized under ether anaesthesia, and were studicd 
after they recovered from the anaesthesia. Lactic acid, whether formed by the 
animals or administered intravenously, did not serve to prevent hypoglycaemic 
convulsions or to alleviate them once they were initiated. This failure contrasts 
strikingly with the effects of glucose, and indicates that the rate of oxidation of 
lactic acid in the brain is not sufficient adequately to support cerebral functions. 

(Authors’ abstr.) 


Cortical Extinction in Convulsions. 


1. A major convulsion is followed by a period of cortical extinction which is 
demonstrable (a) by the unresponsiveness of the cortex to liminal and supraliminal 
stimuli, and (b) by the essentially isoelectric character of the cortical electrogram. 
The evidence from this source tends to support the contention that the phenomena 
which underlie convulsive seizures are qualitatively identical with those of other 
more typically physiological processes of excitation. 

2. The restoration of cortical excitability is indicated by a slow and irregular 
subsidence of the isoelectric character of the electrographic tracings and by the 
return of cortical potentials which resemble those of the control period. Supra- 
liminal stimuli applied to the firing point may now elicit responses resembling an 
aborted spontaneous seizure. 

3. For a brief period following the offset of the period of extinction the cortex 
in the neighbourhood of the epileptogenous focus may be in an exalted state of 
excitability, and at this time a liminal stimulus may evoke a seizure of greater 
violence than that which characterized the first seizure. 

4. The evidence suggests a physiological account for certain phenomena 
observable in the clinical syndrome known as status epilepticus as well as in the 
more sporadic single convulsions. (Author's abstr.) 


Influence of Frequency of Stimulus upon Response to Hypothalamic Stimulation. 


I. In most cases the magnitude of the pressor and respiratory responses in- 
creased with frequencies up to several hundred per second. Beyond this optimum 
further increases in frequency caused a progressive diminution of the response. 
This optimum varied from one part of the hypothalamus to another and from cat 
to cat. 

2. Neither facilitation nor fatigue was responsible for the changes in response. 
An entire series of responses to stimulation of one area could be repeated immediately 
or after half an hour and each frequency would elicit its characteristic response. 
The sequence in which the stimuli were applied in a ditferent series did not affect 
the response. 

3. Differences in spread of current at different frequencies do not account for 
the change of response. 

4. In some instances changes of frequency altered the character of the response. 

5. Alterations in the frequency of stimulation caused changes in the visceral 
responses in cats in which the skeletal muscle had been paralysed by curare. 

(Authors’ abstr.) 
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Expertmental Study of Gastric Activity Released from Cortical Control. 


Utilizing a balloon-tambour air-water system, graphic studies of stomach 
activity in the cat were made before and after successive removal of the cerebral 
motor cortices. Definite alterations in gastric activity followed ablation of the 
motor cortices, and were demonstrable as greater persistency throughout distension. 
This was interpreted as evidence of release from a regulating influence by the motor 
cortex. A marked stretch reflex with delayed relaxation of the stomach wall 
after sudden distension was also apparerit. In the oesophagus similar changes 
occurred after operation as increased wave amplitude, regularity and persistency 
and as an elevation of tone. An attempt was made to correlate the result of the 
present study with those made earlier on micturition released from cerebral control. 
It was suggested that the smooth muscle of the stomach and oesophagus is controlled 
by reflex pathways in the nervous system similar to those which control tone and 


contraction in the vesical muscle. (Authors’ abstr.) 
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The" Motor ” Cortex of the Chimpanzee. 


Appropriate electrical stimulation of the cerebral cortex of the chimpanzee 
under moderate dial narcosis exhibits facilitation and extinction of motor response. 
Although their relation within a single response is more complex than in the 
macaque their dependence upon the parameters of stimulation is the same. 

Stimulation with parameters selected to avoid facilitation and extinction, or 
to obtain facilitation when necessary to elicit responses from regions otherwise 
unresponsive, reveal the following : 

With the exception of two narrow bands practically all parts of the cortex 
which, by the criterion here used, can be considered sensory, yield contraction of 
skeletal muscles. 

These two bands, III and VII, within (and two others, I and XI, just without) 
the sensory cortex yield (i) suppression of motor response to cortical stimulation, 
iN) suppression of motor after-discharge following cortical stimulation, and (iii) 
relaxation of skeletal muscles. 

With the exception of the parietal area, which requires facilitation and existing 
muscular tension to exhibit motor response to cortical stimulation, the bands of the 
cortex revealed by electrical stimulation and motor response are identical with the 


bands revealed by strychninization and recording of electrical activity. 
(Authors’ abstr.) 


Functional Interdependence of Sensory Cortex and Thalamus. 


When fall of blood pressure or other impairment of circulation is avoided, 
decapitation, decerebration, section of the corpus callosum, and subpial resection 
of the entire cortex of the convexity of the hemisphere, save that area to which 
electrodes are applied, one and all leave the electrical activity unaltered. So also 
does destruction of sensory thalamic nuclei other than that corresponding to 
the subdivision of the sensory cortex whose activity is being recorded. Lesions 
of the basal ganglia have little or no effect on the activity of the sensory cortex 
or of the corresponding thalamic nuclei, except for a transient increase following 
injury to the nucleus caudatus, 
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On the other hand, a lesion of the sensory thalamic nucleus corresponding to a 
cortical area under investigation, and a lesion of the cortical area corresponding to 
a sensory thalamic nucleus under investigation, each results in a permanent abnor- 
mality and diminution of spontaneous electrical activity on the other. The same 
obtains when their mutual connections are interrupted. 

Laminar thermocoagulation of the superficial layers has previously shown that 
the layers of the cortex external to that of the large and giant pyramidal cells are 
not necessary to the maintenance of the normal E.E.G. _ 

It is therefore concluded that, for the maintenance of the normal spontaneous 
electrical activity of the sensory cortex and of the corresponding sensory thalamic 
nuclei, the essential structures are the deeper layers of the cortex, the corresponding 
thalamic nuclei and their mutual connections, and hence, that for this activity 
the sensory cortex and the ventro-lateral thalamic nuclei are functionally inter- 
dependent. (Authors’ abstr.) 


Suppression of Motor Response Obtained from Area 4 by Stimulation of Area 4s. 


Motor response to electrical stimulation of area 4 is suppressed (typically after 
a latency of several minutes for a duration of five or more minutes) by electrical 
or other stimulation of area 4s. It cannot be initiated again for many minutes. 

This suppression is brought about by stimulation of cells in area 4s and does 
not require stimulation of underlying fibre tracts. 

It has been shown to be distinct from extinction of motor response by temporal 
and spatial consideration. 

It depends for its occurrence upon fibre tracts descending from 4s to deeper 
structures and not upon cortico-cortical connections. 

It is, despite its generality, restricted in its distribution within the central 
nervous system, as is proved by its failure to affect the knee-jerk. 

The following structures have been shown to be severally unnecessary for its 
occurrence: nucleus caudatus, putamen, globus pallidus, thalamus, substantia 
nigra and cerebellum. 

It is at present best conceived as brought about by increased activity in some 
portion or portions of the extrapyramidal system whose activity is antagonistically 
related to that of the cortico-spinal system. 

Finally it can be obtained from areas 8s, 4s, 2s and 198s, i.e. from all of those 
cortical areas from which suppression of electrical activity of the cortex can be 
obtained, although its occurrence is not dependent upon the suppression of that 


activity. (Authors’ abstr.) 
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Cerebral Blood Flow and pH in Excessive Cortical Discharge Induced by Metrazol 
and Electrical Stimulation. 


1, An increase in local cerebral blood flow brought about through the action 
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of adrenalin, metrazol, or by metabolites of increased neuronal activity tends to 
increase the local pH of the cortex. 

2. The vascular dilatation resulting from increased local acidity due to neuronal 
discharge tends to maintain a constant pH of the cortex under physiological con- 
ditions ; a delicate homoeostatic adjustment mechanism for normal brain function 
similar to that found in other body tissues. 

3. Excessive neuronal activity may exhaust the circulatory adjustment to 
such an extent as to cause a marked decrease in cortical pH. 

4. The onset of metrazol discharge is characterized first by excessive neuronal 
activity, then relative acidity, followed by relative alkalinity if the blood flow is 
increased. Only acidity results if blood flow is not increased. Increased blood 
flow with metrazol discharge is regularly observed when the animal is in good con- 
dition, failure of increase or decrease being a sign of deficient reactivity of the 
cardiovascular system. 

5. Apparent small initial “ alkaline waves ” concomitant with the onset of 
facilitation in cortical activity may be due to DC voltage components of the cortical 
electrogram during the violent metrazol discharge. Larger alkaline waves with 
metrazol discharge were related to over compensated increase in blood flow. 

6. The onset, intensity, duration and form of the metrazol discharge were not 
appreciably affected by variations in cortical pH between 7:0 and 7:5 induced by 
hyperventilation, CO, breathing, and by the injection of acid or alkaline solutions 
into the blood stream. 

7. Changes in pH accompanying spontaneous cycles of prolonged epileptiform 
discharges alternating with periods of depressed cortical activity, following the single 
injection of metrazol, could all be explained upon the basis of the action of “ acid ” 
producing neuronal activity and its counteraction by increased blood flow. There 
was no apparent relationship between the level of pH and the occurrence of pro- 
longed epileptiform discharge of this cyclic type following a moderate initial dose 
of metrazol. 

8. Epileptiform after-discharge of one sigmoid gyrus resulting from nerve 
impulses conducted form the contralateral cortex subject to electrical stimulation 
was associated with changes in local cortical pH and blood flow of the discharging 
area similar in every way to those accompanying epileptiform discharge due to 
metrazol. 

It is concluded that the facilitating action of metrazol, strychnine and nerve 
impulses conducted from a distant area of cortex subjected to electrical stimulation 
is not primarily due to an increase in the local pH of the interstitial fluids of the 
cortex, because such an increase in pH occurring concomitantly with increased 
activity of cortical neurones is preceded by an increase in local blood flow. In- 
creased pH seems to be the result of a vascular reaction to increased neuronal 
activity, and does not seem to play an important role in the facilitation processes 
here studied. (Authors’ abstr.) 


Relation between Electrical Changes during Nerve Activity and Concentration of 
Choline Esterase. 


1. If in the electric organs of Raia, Torpedo marmorata and Gymnotus electricus 
voltage and number of plates per cm. are compared with the concentration of choline 
esterase, a close parallelism appears between E.M.F. and activity of the enzyme. 

2. The enzyme concentration in the electric organ of the giant Torpedo occi- 
dentalis Storer is as high as in the electric organ of T. marmorata. This coincides 
with the observation that in the larger organs of the former species the E.M.F. is 

Several times greater than in the small organs of the latter species. 

3. No significant difference was found between enzyme concentration in electric 
lobes and nerves supplying the electric organs and that in other parts of the central 
nervous system in T. occidentalis. 

4. Determination of choline esterase carried out separately with sheath and 
axoplasm of the giant fibre of Squids (Loligo paelit) show that practically all the 
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enzyme is localized in the sheath; the esterase activity of the axoplasm is negli- 
gible. This is considered as direct evidence for the previous assumption that the 
enzyme is concentrated everywhere at or near the surface of the nerve cell, and that 
the rise of concentration at synapses is connected with the increase of surface. 

5. In the head ganglion of the Squid a concentration of choline esterase has been 
found which is higher than in any other tissue examined thus far. 

6. It is suggested that the potential differences observed during nerve activity 
may be closely connected with the metabolism of acetylcholine everywhere at or 
near the surface of the nerve cell, the metabolism being only quantitatively more 
important at synapses. (Authors’ abstr.) 


Nature of the “Endplate Potential ” in Curarized Muscle. 


In curarized frog's and cat's muscle a non-propagated negative potential change 
—the “ endplate potential ’’—is set up by a motor nerve volley at the region of the 
myoneural junctions. 

By various tests, the end-plate potential (e.p.p.) is shown to be a local depola- 
rization of the muscle fibres which acts like a local catelectrotonic potential pro- 
duced by a subthreshold electric stimulus. 

The e.p.p. spreads a short distance along the muscle fibres, with a decrement of 
about 50-75 per cent. per mm., and a progressive slowing of its time course. 

If recorded from the centre of an end-plate zone, in a state of just complete 
curarization, the e.p.p. reaches 5 to 8 per cent. of the normal propagated muscle 
spike. 

It waxes and wanes along an approximately double-exponential curve, the 
duration of the rising phase being 2-3 msec. in the frog’s sartorius at 20° C. and 
o-8 msec. in the cat’s soleus, while the time constant of its descending phase is 
II msec. and 5 msec. respectively. i 

The temperature coefficient for. the time factor of decay is low (Qj = 1:3), 

that for the duration of the rising phase is high (Qo = 2:65). The significance of 
this difference is discussed. 
_ There is interaction between an e.p.p. and a propagated muscle-spike set up 
by direct stimulation. The e.p.p. sums with the “ foot ’’ of the muscle spike and 
slightly speeds up its propagation. During the “ active phase ” of the spike the 
e.p.p. is reduced or abolished. 

In the frog a second nerve volley, at a brief interval after the first, sets up an 
e.p.p. which is up to 80-100 per cent. larger than the first. This ‘‘ super-normal ” 
effect gradually disappears within about o-1 sec. at 20° C. In the cat the second 
e.p.p. is about 20 per cent. smaller than the first and recovers its normal size only 
after several seconds. 

If the e.p.p. exceeds a certain critical level, muscle spikes are initiated. Neuro- 
muscular facilitation occurs when the required level is reached by summation of 
successive e.p.p’s. (Authors’ abstr.) 


Isolation of Intrinsic and Motor Mechanism of the Monkey's Spinal Cord. 


This brief study demonstrates the feasibility of isolating regions of mature 
spinal cord from all in-going nerve impulses and utilizing them for examination of 
various questions in neuro-anatomy and neuro-physiology. It has given a picture 
of the intrinsic and motor mechanism of the spinal cord cleared of the posterior 
root and descending fibres, showing the magnitude, variety and arrangement of 
the intrinsic system in the monkey. Finally it has confirmed the conclusion, reached 
after very much longer study of isolated segments in dogs, that the mammalian 
cord mechanisin operates only under the stimulus of arriving nerve impulses. 
Deprived of such excitation the cord produces no activity which reaches effective- 
ness in the skeletal musculature, (Authors’ abstr.) 
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Fibrillation in Skeletal Muscle in Relation to Denervation and to Inactivation without 
Denervation. | 


To investigate the possibility that surgical isolation of the spinal cord from all 
in-going nerve impulses might constitute a functional denervation of the dependent 
skeletal muscle such that this enters into fibrillation, the lumbo-sacral region of 
the cord was so isolated in two monkeys, and in addition, one sciatic nerve was cut 
ineach. Two weeks thereafter leg muscles were exposed on two sides and examined 
for fibrillation. Muscle still in possession of its innervation was found to be at 
rest, not fibrillating ; but muscle denervated either by sciatic section, or, in one 
animal, in consequence of complete degeneration of the isolated cord segment, was 
found to be fibrillating and of a deeper red color than the muscle at rest. It is 
concluded, therefore, that atrophy developing under conditions of inactivation 
without denervation may properly be considered inactivation atrophy, or atrophy 
of disuse. (Authors’ abstr.) 


Initiation of Muscle Impulses at Neuro-muscular Junction. 


A detailed study has been made of the rising phase of the muscle action potential] 
which a nerve volley sets up at a focus of end-plates. In some preparations these 
potentials are of the ‘‘ simple-spike ” type; in others an initial step precedes the 
spike (the ‘‘ double-step ”?” type). | 

Three procedures have been used in identifying that component of the rising 
phase due to “ endplate potential” (e.p.p.): Progressive curarization; small 
shifts of recording leads away from the focus ; responses added by a second volley 
at various intervals. 

It is thus shown that the initial step of the double-step potentials is due to 
e.p.p., the spike only arising when this has attained a considerable size—up to 
16 per cent. of the peak-potential. With the simple-spike potentials there is 
usually also an initial e.p.p. phase, but it is small—usually 1-2 per cent. of the 
peak-potential. All transitions are observed. 

There is no significant difference between the e.p.p's. of the two types; in 
both the initial steepness of e.p.p. rise indicates an extrapolated maximum of 
about 30-40 per cent. peak-potential ; in both curare and the muscle’s refractory 
period depress the e.p.p. similarly. The difference solely concerns the earliness of 
the spike origin relative to the e.p.p. 

Large initial e.p.p’s. (12-18 per cent. peak-potential) are probably the sole 
mechanism initiating muscle impulses both normally and during sub-paralytic 
curarization or refractoriness of the muscle. The normal safety margin is about 3. 

In the other experiments the excitatory action of the e.p.p. seems normally to 
be forestalled by an additional excitatory mechanism, which is depressed by curare 
or refractoriness, the e.p.p. then taking an increasing share in excitation. The 
nerve action currents may be directly responsible for this additional excitatory 
effect. (Authors’ abstr.) 


The Human Electro-corticogram. 


A compact, portable apparatus has been described and a simple technique 
has been outlined which permit reliable records of electrical potentials to be taken 
directly from the exposed brain at operation. 

The regional distribution of normal spontaneous cortical potentials has been 
outlined. Alpha activity was obtained directly from the exposed optic nerve. 

Tumours were demonstrated to be electrically inactive. This was found to be 
true for meningiomas, gliomas of various types, cranio-pharyngiomas, and meta- 
static tumours. 

The slow potentials commonly associated with tumours were found to arise 
from the damaged tissue adjacent to them, rather than from the tumours them- 
selves. The area in which these abnormal potentials occur is small with the benign 
encapsulated tumours and much greater with the infiltrating type. 
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Changes in electrical potentials in association with hydrocephalus, cortical 
cicatrices, cerebral atrophy secondary to arteriosclerosis, and diffuse encephalo- 
pathy have been reported. 

Abnormally large, slow potentials were obtained from widely distributed points 
of the cortex in patients who, clinically, exhibited sharply focal convulsions. This 
dysfunction appeared greatest at points which corresponded roughly with an epi- 
leptogenic focus, as determined on anatomical and clinical grounds. The electro- 
cortical dysfunction seemed definitely greater in the pre-central area of the brain 
than it did in the post-central regions. ‘‘ Spike ” formations were not observed. 

(Authors’ abstr.) 
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Steady Potential Fields and Neurone Activity. 


The continued travel, after neural connections are blocked or severed, of 
potential waves along the hemisphere of the isolated frog brain depends upon the 
existence of intercellular currents. These are assumed to result from the existence, 
and discharge, of a potential, the somatic potential, from axonic to dendritic pole 
of the similarly oriented neurones. Such a polarized sheet of cells should behave 
formally like a polarized nerve membrane; and a number of predictions from the 
hypothesis have been tested and confirmed. 

Steady potentials, relatively constant in time, have been observed between 
various surface points, and especially, between the uninjured pial and ventricular 
surfaces of the hemisphere wall. The PV potential is normally 2 to 3 mV, with P 
negative to V, but may slowly change magnitude and even direction, especially 
under the influence of caffeine. 

The travelling wave induced by caffeine is simpler and of greater amplitude as 
recorded from PV electrodes than from surface ones. Its characteristics are 
described ; essentially, a large surface positive wave is followed by a feebler and 
longer surface negative phase. 

Polarization through the thickness of the pallium, by as little as o-or mA fora 
few seconds, changes the PV potential in either desired direction. The new poten- 
tial returns to the initial value during 10 to 30 minutes after the applied current 
is ended, but shows an asymmetry with the direction of polarization. The caf- 
feinized brain is less “ polarized.” 

As the PV potential is altered, spontaneously or by an applied current, the 
caffeine wave alters with it; and the two commonly reverse sign together. Some 
but not all exceptions are explained in the text. 

* Depolarizing ” the PV potential at some position on the hemisphere can 
initiate caffeine waves in a previously quiescent brain or can shift the source of 
waves already present, so that they originate at this locus. 

These findings support the hypothesis advanced. Some limitations and exten- 
sions of an interpretation of neurone interaction in terms of electric currents are 
considered, (Authors’ abstr.) 
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Fatigue and Refractoriness in Nerve. 


Recovery of excitability of frog sciatic nerve was studied after one and two con- 
ditioning shocks, after prolonged tetanization and in experiments combining pro- 
longed activity and refractoriness. Generally excitability was measured by the 
method of Graham and Lorente de Nó (1938), the theoretical foundation of which 
is discussed. 

To compare the effect of similar fatiguing tetanizations on submaximal sinvle 
responses and on conditioned responses the testing stimuli were adjusted before 
fatigue, so that conditioned and unconditioned responses would involve the same 
number of fibres. It was found that excitability was reduced much more in the 
unconditioned (resting) than in the conditioned (refractory) nerve. In both cases 
the rate of recovery of excitability depends directly on the duration of the fatigue 
stimulation. 

Fatigability does not vary in different « fibres of a given nerve. 

The appearance of supernormality and of subnormality was delayed by fatiguing 
stimulation, the degree of delay depending upon the degree of previous activity. 
Recovery curves of different nerves taken from various papers were plotted to- 
gether on a semi-logarithmic scale. Thus in a survey the ditterent spacings in time 
of supernormality and subnormality are revealed. In a variety of preparations, 
although the total duration of the recovery curve varies greatly, the sequences are 
similar. 

Recovery of excitability after a single conditioning impulse was compared with 
recovery during the so-called * second " refractory state (after two conditioning 
impulses). Recovery was always found to be slowed down in the latter case ; as 
the interval between the conditioning impulses was increased, recovery in the 
‘second ”’ refractory period was found to become faster. This delay of recovery 
during the ‘‘ second "' refractory period may be the first detectable sign of fatigue. 

The fact that the separate refractory states after two impulses sum, just as 
subnormality does, and the fact that responsiveness increases no further during the 
second part of the refractory period (Graham and Lorente de Nó, 1938), are con- 
sidered to favour the assumption that subnormality is a late continuation of the 
relative refractory state. 

The ditference between the rates of recovery of responsiveness and of excitability 
is accentuated in fatigued nerve. (Authors’ abstr.) 


Localization of Cerebral Centre Activating Heat-luss Mechanisms in Monkeys, 


Local heating of the brain of the monkey by a low-voltage, high-frequency 
current passed between electrodes oriented in the brain with the Horsley-Clarke 
technique has demonstrated a reactive field which responds by bringing into play 
the heat-loss mechanisms of sweating and polypnoea. The probably associated 
vasodilation was not demonstrated because of technical difficulties. 

The area in question is located in the preoptic region of the telencephalon 
between the anterior commissure and the optic chiasma, with a = rostrocaudal 
extent of about 2 mm. and a lateral reach of about 3 mm. to either side of the mid- 
line. 

The disposition of the heat-sensitive area in the monkey is in close accordance 
with the location of the similar centre previously outlined for the cat. Because 
the monkey is more closely related phylogenetically to man and because, like man, 
it sweats but does not pant, the results presented in this paper make it highly 
probable that the heat-sensitive area has the same location in man. This is in 
agreement with what evidence is available from clinical studies. 

The results are interpreted as identification of a reactive region which contains 
elements normally activated by the rising temperature of the blood when the 
animal is overheated, and in turn activating the mechanisms of heat-loss. 

(Authors’ abstr.) 
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The Endplate Potential During and After the Muscle Spike Potential. 


Two experimental procedures have been used in determining the size and time 
course of the endplate potential, e.p.p., during and after the muscle spike potential 
set up by a single nerve volley : 

(i) The potential added by a nerve volley on top of the antidromic 
spike potential set up by direct stimulation. 
(ii) The effect of subparalytic curarization. 

It is thus shown that in the cat the e.p.p. attains a maximum of about 10 per 
cent. of the peak-potential and has a time course similar to the e.p.p. added by an 
early second nerve volley. Two opposing factors modify this time course, the first 
being normally the stronger: (a) The depolarizing action of the neuro-muscular 
transmitter continues normally for about 6 msec.; (b) during the muscle’s refrac- 
tory period (up to 6 msec.) the e.p.p. decays more rapidly. 

In the frog much less e.p.p. outlasts the spike, suggesting that factor a is briefer 
than in the cat. 

In the cat the e.p.p. coexisting with the muscle spike has been shown to have 
two actions : 

(i) It prolongs the muscle’s refractory period, lengthening by about 0-81 
msec. the least spike-interval for a testing nerve volley. 
(ii) It raises the threshold level of e.p.p. for initiating a spike. 

In action (i) the e.p.p. resembles the effect of a cathodal polarization directly 
applied during a nerve’s refractory period (Blair and Erlanger). Actions (i) and 
(ii) are both larger if the e.p.p. is increased by an early second nerve volley or by 
eserinization, and smaller 1f it 1s diminished by curarization. 

The size of the e.p.p. set up by a testing nerve volley is diminished during the 
refractory period of the muscle. (Authors’ abstr.) 
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The Part Played by the Hypophysis in the Phenomena of Sleep following on 
Hypothalamic Electrical Stimulation of the ee Moissier, E. A., and 


Tonkih, A. V. . 674 
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Dog’s Brain. Chochine, A. F. . 689 
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*An Analysis of the Relation between Handedness and Stuttering with 
Special Reference to the Orton-Travis Theory of Cerebral Dominance. 


Daniels, E. M. : . 309 
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of Stuttering. Pittenger, K. : ; 333 
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An Analysis of the Relation between Handedness and Stuttering with Special Reference 
to the Orton-Travis Theory of Cerebral Dominance. 


1,548 college students were given handedness tests and speech tests to determine 
the relation between handedness and stuttering. Of 34 members of the group who 
were left-handed one was a stutterer. Of 138 members, classified as ambidextrous, 
4, Or 2:9%, were stutterers. Of 77 members who reported a shift in handedness, 
one was a stutterer. The speech test revealed 20 stutterers in the entire group. 
The author concludes that the data “ lends little or no support to many relationships 
commonly reported as existing between handedness and stuttering.” Before 
further research is undertaken, handedness itself must be more clearly understood 
and better tests of handedness worked out. Bibliography of 52 titles. 

C. V. HuvcGins (Psychol. Abstr.). 


Contradictory Evidence in Handedness and Stuttering. 


The author reviews recent literature on the relationship of handedness and 
stuttering and discusses it in the light of the data presented by Daniels. He 
concludes : 

(1) There was no hazard involved when 77 individuals were taught to use their 
right, instead of their left, hands. The one case of stuttering (Daniels) “ could not 
be attributed to the fact of change.”’ 

(2) Since the frequency of stuttering is twice as great (Daniels) among the 
ambidextrous as among those who were shifted, “ it might have been advisable 
as a preventative measure, to have taught all ambidextrous (individuals) 
to write with their right hands.” 

(3) Since the frequency of stuttering among the left-handed is over twice as 
great as among the group which shifted, “ it may have been good hygiene had they 
been taught to write with their right hands. i 

These conclusions are admittedly speculative, and only repeat-yearly studies 
will ‘ justify a revision of techniques and therapy now in vogue, which are based 
on the cerebral dominance theory.”’ C. V. Hupains (Psychol. Abstr.). 
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A Study of the Duration of Temporal Intervals between Successive Moments of 
Stullering. 


Twenty stutterers read a 1,000 word test passage while under the observation 
of two unseen observers. The observers recorded both the frequency and the 
duration of the stuttering spasms. The purpose of the investigation was to deter- 
mine the degree of variability between successive moments of stuttering, and to 
point out any cyclic pattern recurrent in the stuttering spasms. The results show 
a marked variability in temporal intervals, both for the individual subjects and for 
the group asa whole. No cyclic patterns appeared. It is concluded that stuttering 
is either functional in origin or that it arises out of some organic condition, which 
does not produce recurring phenomena. C. V. Hupains (Psychol. Abstr.). 


A Clinical and Laboratory Study of a “ Stuttering ' Family. 


Two branches of the family were studied to determine the distribution of stut- 
tering similarities of differences among stutterers, former stutterers, and non- 
stutterers, and to determine the nature of the evaluations or assumptions expressed 
by the family regarding stuttering. One branch of the family had moved to a 
neighbouring State three generations previous to the study. There had been little 
or no intercourse between the two branches after the separation. The incidence 
of stuttering among two generations of one branch is 40 per cent., while only one 
stutterer among 17 members of the other branch was noted. Doubt is expressed 
as to the validity of the heredity hypothesis as an explanation of these differences. 
Environmental causes, expressed as attitudes, evaluations, and neurolinguistic 
patterns, appear to be more plausible explanations. One branch of the family 
may be considered as stuttering-conscious as a result of these causes while the 


other is not. C. V. Hupaeins (Psychol. Abstr.). 
MED. J. AUSTR. 

VOL. XXVIII (i). FEBRUARY 8, 1941. 
The Anatomy of the Cerebellum. Abbie, A. A. . : . 159 
Some Notes on the Pathology of the Cerebellar ‘System. Latham, O. . <. 104 
Physiology of the Cerebellum. McIntyre, A. K. ; ; ; . 167 
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Extracerebellar Tumours. Miller, I. D. . ; . : i . 179 
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The Beattie-Smith Lectures: Insulin and ‘‘ Cardiazol ” in the Treatment of 


the Psychoses. Webb, R. R. ; i ; ; i i 405 and 435 
VOL. XXVIII (ii). JULY 5. 
*Acute Haemorrhagic Leucoencephalitis. Weston Hurst, E. : ; ; I 


Acute Haemorrhagic Leucoencephalitis. 

This name is given to an acute nervous disease characterized by severe damage 
to the walls of blood vessels, perivascular necroses, perivascular and focal demyeli- 
nation, intense polymorphonuclear exudation and microglial reaction. Where 
lesions are most severe oedema and haemorrhages are conspicuous. In the cerebrum 
the lesions are confined almost exclusively to the white matter. Clinically the 
chief feature is a rapid abrogation of the higher cerebral function in a prev iously 
healthy individual ; this is associated with headache, vomiting, slight pyrexia or 
leucocytosis. The lesions in two cases are compared with those in ‘brain purpura 
and in Baker’s haemorrhagic encephalitis. It is suggested that acute haemor- 
thagic leucoencephalitis may represent a link between the demyelinating diseases 


on the one hand and some forms of “ haemorrhagic encephalitis ” on the other. 
(Author's abstr.) 
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VOL. VI. 1940. 
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VOL. XIII. NO. 2. . 1940. 


*Disturbances of Metabolism in Schizophrenia. Geller, W. 


Disturbances of Metabolism in Schizophrenia. 

The author distinguishes three types of schizophrenia, in each of which he pro- 
poses to inquire into the metabolism: The autistic asthenic type, the expansive 
hyperthymic, and the impulsive hebephrenic. 


1942. | BIBLIOGRAPHY AND EPITOME. 227 


The first type is formed by leptosomatics with a maximum arterial pressure 
of 110-115 and pulse of 80-88. Alkalosis often occurs, the blood cholesterol varies 
from 150-180 mgm. per cent., and the residual nitrogen from 20-25 per cent. The 
blood glucose is about 70 mgm. per cent., and after injection of 1 mgm. adrenalin 
the sugar rises 15 mgm. per cent., with a rise of blood pressure of about Ic per cent. 
Later the sugar falls to 10 mgm. per cent., recovering to its original value in six 
hours. 

These cases, when young, are unemotional ; when at school they show marked 
onginality but are on the whole poor scholars. Later they become irritable, 
obstinate, discontented, and unreliable. They lose all productive activity at the 
commencement of the psychosis, they entertain delusions of relation and injury. 
They believe that they are wasting away or poisoned, they are immersed in them- 
selves, and gradually lose all touch with reality, occasionally spending years lying 
in bed. From timè to time short impulsive states interrupt the uneventful course 
of the illness, which finally is terminated by tuberculosis or some acute infection. 
Their near relations often show great metabolic similarity to the patients. These 
cases react well to cardiazol therapy. 

The contrasting type is that of the expansive hyperthymics. Their blood 
pressure is 20-30 above normal. The blood acid-base equilibrium tends to acidity, 
the lactic acid content is increased, the blood-sugar content is high and shows an 
exaggerated response to adrenalin. Depression of the blood-sugar content by 
insulin requires abnormally high doses, and the insulin coma can be readily inter- 
rupted by adrenaline. These patients leave their occupations to devote themselves 
to extravagant schemes. If they be expostulated with they are resentful and 
aggressive. As a rule they are admitted to the clinic in an agitated state, with 
delusions of grandeur. They are easily bored, and disappear, to present themselves 
again after some years. They react well to insulin treatment. Their relatives 
tend to exhibit manic-depressive psychoses. 

The third type, the impulsive hebephrenics, have often a remote resemblance to 
the asthenics. Their metabolism is distinguished by retention periods of slow 
accumulation of water and chlorides followed by rapid elimination during short 
periods of agitation. The hydrogen ion equilibrium is unstable. The blood- 
sugar curve resembles that of the asthenics. Many of them are reported to have been 
industrious scholars up to adolescence, and then they suddenly fall into an anxiety 
state, leave their work, and often wander aimlessly. Others become slovenly in 
their work, develop mannerisms, have a puzzled appearance, and complain that 
their environment has altered in character. They show perseveration, and occa- 
sionally indulge in aimless quarrels. Their relatives are often intemperate, wasters, 
and antisocial. They do well with cardiazol treatment. 

The author emphasizes that there are no specific laboratory reactions for schizo- 
phrenia, but that the type of abnormal conduct exhibited by the schizophrenic is 
closely related to the metabolic and physical type. 


Geography of Suicide. Gruhle, H. W. 


Post-operative Reduction of Intracranial Pressure after Brain Operations. ai 
Sprockhoff, H. . ; ; ; ; ; ; ; 341 

Percutaneous Arteriography. Duus, P., and Behrmann, W. . ; . 350 

Differential Diagnosis of Pathological Changes of the Sella Turcica in Roent- 
genogram. Greving, H. . ; ; ; : : ‘ ‘ - 353 

Cerebrospinal Fluid in Multiple Sclerosis. Senherling, O. . ; ; . 359 
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NEVRASSE. 


VOL. I. NO. 3. 1940. 
*Convulsive Therapy in General Paralysis. Broggi, E. 


Convulsive Therapy in General Paralysis. 

An account of five cases of G.P.I. in which specific therapy had had no effect 
on the mental state and which improved markedly with convulsive therapy. 

The author employs either cardiazol or electric shock therapy, and obtains 
marked mental improvement after a few treatments, whilst the neurological and 
serological signs remain unaffected. He considers that symptoms due to reversible 
damage from the syphilitic poison are favourably affected by convulsive therapy, 
whilst the gross destructive changes leading to dementia are, of course, unaffected. 


OCCUP. THER. AND REHABIL. 


VOL. XX. APRIL, 1041. 
*The Part of Music in Resocialization of Mental Patients. Altshuler, M. . 35 
What Every sa aac Therapist Should Know about Arthritis. Traut, 

E. F. ; ; í A . 8 
Some Comments on Recreation. Shaffer, G. wW. : ‘ ; - 93 
*Modern Dancing as a Recreation for the Mentally Il. May, R. 10! 
*Kindergarten Methods: A Rehabilitation Project for Deteriorated Psy- 

chotics. Stone, E. H. f 107 
The Value of Well Trained Occupational Therapists in General Hospitals. 

Ball, M. . 117 
The Effect of Color on the Output of Work of Psychotic Patients in Occu- 

pational Therapy. Lukins, N. M., and Sherman, I. C. ; ; . RI 


Music and Resoctaltzation. 

In addition to educational, cultural and aesthetic attributes, the following are 
some of the chief values of music for mental patients: (a) Capacity to produce 
changes in metabolism, respiration, blood-pressure, pulse, endocrines and muscular 
energy; (b) ability to command attention and increase its span; (c) power of 
diversion and substitution; (d) capacity to modify the mood; (e) capacity to 
stimulate pictorially and intellectually. S. M. COLEMAN. 


Modern Dancing as Mental Therapy. 


The suggested uses of modern dancing as a therapy for mentally ill patients 
are based on the psychoanalytic theory that the mental conflicts in neyrotic and psy- 
chotic patients are the result of mismanaged aggressive and erotic drives. The 
methods described are planned to meet the specific unconscious emotional needs 
of the personality, in an attempt to help the patient to find more desirable and 
successful outlets for these drives. S. M. COLEMAN. 


Kindergarten Methods. 


Classes of from 12 to 35 deteriorated female patients have been treated bv 
kindergarten methods. It is found that patients, who never evinced interest in 
anything, who had been noisy, destructive and unclean, now draw, paint, copy 
poems, do lettering, create and make birthday cards and Christmas cards, crochet, 
cut out designs and pictures, create original designs and assist each other. There 


is an associated improvement in general behaviour. S. M. COLEMAN. 
JUNE. 
Occupational Therapy with Orthopaedic and Surgical Conditions. Hurt, S.. 140 


- A Suggested Programme of Vocational Activity for the Sanatorium. Elton, 
F.G. ; ; : ‘ . : ; ; ; j ‘ -. 159 
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*Occupational Therapy as a a ee of a Unified Treatment E E EE 


in Psychiatry. Wade, D. . : ; ; 167 
Colour Therapy. Bibliography : ; ; ‘ 97 
[Industrial Training of the Blind. Allen, W. E ; x 179 
The Value of a Well Trained Therapist in a Tuberculosis Hospital. Moore, 

AL H, . $ 185 
Correlation of Occupational Therapy with Community Health Education. 

McGuire, A. : . d : : : ; ; : : . 189 


Unified Treatment Programme in Psychiatry. 


In this paper the essential aims of occupational therapy in association with the 
general treatment are discussed. These aims are considered to be: (1) To promote 
recovery ; (2) mobilization of total assets of patients; (3) prevention of deteriora- 
tion ; (4) creation of new beneficial habits ; and (5) rehabilitation. 

In the selection of the proper craft and in the approach to the patient it is 
important for the therapist to consider the following points: (1) The psychological 
needs and emotional conflicts of the patient ; (2) his past work and history; (3) 


his likes, dislikes and abilities. S. M. COLEMAN. 
AUGUST. 
One Hand for the Ship. Kindwall, J. A., and McLean, J.M. . 223 
The Development of an Occupational Therapy ee areneene for Aged and 
Chronic Patients. Phillips, H. C. : : 231 
The Therapist of To-morrow. Gallagher, E. „and W atwood, y. : 237 
The Occupational Therapy se aa in Welfare Hospitals for Chronic 
Diseases. Heess, F. E. : ; f í . 24I 
Crocus Bags. Clark, B. ‘ i : : ; ; : © 245 
Happy Landings. Hughes, O. M.. s ; . . . 253 
Occupational Therapy Overseas in the World War. Wilson, S. C. ; . 255 
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*Epileptic Cataplexy. Marchand, L., and Aj a is J. ; : - 393 
Subfebrile Psychoses. Hyvert, M. . . - 423 


Epileptic Cataplexy. 

An atypical epileptic equivalent is described as a result of a study of 19 cases. 
lt is characterized by loss of muscular tone without loss of consciousness, the 
patient being unable to move or speak. It may alternate with or be followed by a 
true seizure. It is described both in idiopathic and symptomatic epilepsy. A 
physiopathological hypothesis is put forward to explain the syndrome. 

S. M. COLEMAN. 
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Atypical Protuberal Syndrome with Anosmia. Euczière, E F., and Lafon, R. 50 
OCTOBER. 

Hippus in Mental Disorders. Barbé, A. . ; ; ; ; . OF 

*Hetero-familial Disposal of the Mentally Afflicted. kee Je ee : . IIO 


NOVEMBER-DECEMBER. 


*Clinical and Experimental Study on the Mechanism of Sakel’s Treatment. 
Cossa, P., and Bougeant, H. : ; i ; ; ; . 193 
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*The Treatment of Acute Delirium by Intrathecal Injections of Vitamin B,. 


Dupouy, R., and Micucct, M. ; ; . 201 
Disorders of the Cerebral and General Circulation in the Psychoses. Baruk, 
H., and Racine, M. . ‘ ; Í ; ‘ : ; ; . 206 


Mechanism of Sakel’s Treatment. 


As a result of clinical experience and experimental work on rabbits it is con- 
cluded that insulin coma is associated with oedema of the brain. The oedema is 
at first perivascular, then pericellular and lastly interstitial. It is pointed out that 
this drainage of the parenchyma is the normal method by which the nervous 
system defends itself against toxic agents. S. M. COLEMAN. 


Intrathecal Injections of Vitamin B,. 
A report on five cases which were favourably influenced by a course of intra- 


thecal injections of 20 mgm. of aneurine. S. M. COLEMAN. 
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*Hetero-familial Disposal of the Mentally Afflicted. Vié, J ; i ; I 
*Electric Shock Treatment in Psychiatry. Forel, O.-L. . ; : . 32 


Electric Shock Treatment in Psychiatrv. 


The writer concludes that electric shock therapy has the following advantages 
over insulin, cardiazol and other convulsants: It is rapid and simple ; it can be 
repeated two or three times in the day if necessary, though the patient is unlikely 
to benefit if there has been no improvement after 20 shocks ; the patient need not 
be young, and the method can be applied to patients for whom insulin and cardiazol 
are contra-indicated on account of the physical state; there is not the incon- 
venience of attempting to inject sclerosed veins ; the method is not associated with 
acute anxiety and there is a great economy of time. S. M. COLEMAN. 
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The Struggle Against Opium and Other Narcotic Drugs. Porot, A. . . oF 
*Hetero-familial Disposal of the Mentally Afflicted. Vié, J. . I2I 
*The Role of the Pineal in Certain Psychoses. Cahana, M., and € ahana, T. 152 


The Role of the Pineal. 


From an anatomo-clinical study of a case of mania with macro-penis and mastur- 
bation it is concluded that in certain cases of mania there may be hypofunction of 
the pineal. Previous work by these authors had suggested that in schizophrenia 
there is excess of pineal hormone. S. M. COLEMAN. 


APRIL-MAY. 


The Founders of the French Teaching on Aphasia. Quercy, Bavle ; . 209 
*Hetero-familial Disposal of the Mentally Afflicted. Vié, J. . 224 
*Treatment by Electric Shock. Lamarche, A., de Beaujeu, J., and Estienne, G. 25! 


Hetero-familial Disposal. 


This is an exhaustive study of the subject in all its aspects. Hetero-familial 
disposal is defined as a method of assistance by confining mental patients to the 
care of families other than their own. The treatment is of great antiquity, notably 
in the case of the colony at Gheel in Belgium. Miraculous cures of insanity occurred 
at certain sacred shrines and wells. Pilgrims flocked there, many of them re- 
maining, to live with the indigenous population, so forming the first colonies. 
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The procedure of disposal varies from country to country. In France and 
Belgium there is a central administration with an infirmary round which the 
colony is closely grouped. In Italy and Switzerland a varying number of patients 
from the mental hospital are boarded out in the neighbourhood under the direct 
supervision of the medical staff. In Scotland patients are dispersed widely in 
small groups over the country. l 

The rest of the monograph deals with the indications and contra-indications 
for this form of therapy ; the type of patient and the mental states that are likely 
to benefit; the medico-legal implications ; social and economic problems ; occu- 
pation and employment of patients; and finally, the therapeutic value of the 
method. S. M. COLEMAN. 


Treatment by Electric Shock. 


Of 25 mental patients treated, 12 recovered, 7 improved and 4 slightly improved. 
Most of the cases treated were of recent onset. The majority were acute or sub- 
acute schizophrenics, but a few maniacal and depressive cases were also treated. 
[t is noted that the first shock often aggravates symptoms; the treatment should 
be persisted with and not given up until 10 shocks have been given. One recovery 
in a chronic case is reported, a hebephreno-catatonic of nine years’ duration, who, 
after 8 shocks, has been free of symptoms for over a month. 

S. M. COLEMAN. 
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Psychoses Associated with Essential Hypertension. 


. The psychotic manifestations of hypertensives are variable. 
2. A slow heavy gait, a markedly restrained-looking facies, exhibitionism, aid 
a grossly defective sexual life are present in these cases. 
3. Strongly suppressed anxiety, hostility, passivity, ene feelings of guilt are 
evident. 
4. These cases fall into two groups : 

Group 1: Where the hypertension subsides after several months as a 
result of a period of excitement wherein some anxiety and hostility are given 
off, and the patient later develops defensive measures to separate himself 
from extraneous influences which induce anxiety or hostility. 

Group 2: Where the hypertension does not subside. In these patients 
there are no distinct periods of excitement, and the hostility or anxiety 
continues to be markedly suppressed. 

5. The conflicts in the hypertensive psychotic have a narcissistic basis. 

6. These patients seem to have a diminished faculty for thought or ideational 
elaboration and, failing to find sufficient outlet in this way, probably seek somatic 
expression through the cardiovascular system. (Author’s abstr.) 


Sequelae in Post-traumatic Psychoses. 


As a result of this study the following conclusions were reached : 

The percentage of traumatic psychoses is significantly small in the population 
of the average mental hospital. 

2. Excessive alcoholism, cerebral arteriosclerosis, and abnormal prepsychotic 
personalities are important predisposing factors in the development of the post- 
traumatic psychoses. 

3. Those patients having skull fractures associated with their injuries are more 
prone to develop convulsions. 
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4. The cerebral atrophy following brain injury does not appear to be progressive, 
but apparently reaches its height within one or two years following the injury. 

5. The presence of, or duration of, unconsciousness following the head injury is 
not related to the severity of the mental reaction. (Authors’ abstr.) 


Curarization with Quinine Methochloride to Prevent Traumatic Complications of 
Metrazol Shock Therapy. 


A synthetic compound of quinine with a curare-like action, known as quinine 
methochloride, has proved to be a satisfactory substitute for aqueous extract of 
curare in the prevention of traumatic complications in convulsive shock therapy. 

The dosage of this drug is slightly more accurate and easier to gauge in the 
patient. It has the drawback of being relatively insoluble, requiring a larger 
volume for intravenous injection. It produces a higher degree of respiratory 
complications, but these can be readily overcome with the antidote of prostigmin 
and the use of artificial respiration. The question of possible cardiac embarrass- 
ment from the drug is not entirely settled. 

From present experience the writers believe that the drug is safe if carefully 
administered, especially if one has had previous experience with curare in this 
therapy and thoroughly understands its action. A combined metrazol quinine 
methochloride single injection technique has been developed. 

Further experimentation with oral administration of the drug is necessary 
before it can be recommended in that form for relief of spastic rigidity states or 
for use in convulsive shock therapy. This drug offers great possibilities in the 
treatment of neuropsychiatric disease. (Authors’ abstr.) 


The Treatment of Agitated and Depressed Mental States with Benzedrine Sulphate and 
Sodium Amytal. 


1. Twenty-one psychotic patients who presented various degrees of agitation 
and depression were treated with a combination of benzedrine (amphetamine) and 
sodium amytal. l 

2. Five patients were markedly benefited. 

3. Nine patients were made more comfortable and accepted a more active 
hospital programme which continued after the therapy was discontinued. 

4. Three patients whose psychosis showed schizophrenic features were not 
benefited. f (Authors’ abstr.) 


The Sedative Action of *“ Delvinal ’ Sodium in Disturbed Psychiatric Patients. 


1. “ Delvinal ” sodium is a new sedative which, except in the most disturbed 
cases, is effective in relatively small doses and possesses a wide margin of safety. 

2. Its action compares favourably with that of sodium amytal. 

_ 3. Itis of value in disturbed psychotic patients because of the mild and relatively 
infrequent toxic effects which occur following its administration ; because of the 
rapidity with which it induces a satisfactory length and degree of sedation and 
narcosis, even after continued administration ; and because a comparatively slight 
degree of tolerance is developed. 

4. The best therapeutic results are obtained in patients with psychoneuroses, 
manic-depressive Manic or mixed psychoses, toxic or infectious psychoses, and, 
to a lesser extent, in patients with involutional melancholia. 

(Author's abstr.) 
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I:lectro-encephalography : Its Application in Neurology and Psychiatry. 


It should be fully emphasized that the electro-encephalogram is not an indicator 
of individual clinical entities—with the possible exception of petit mal epilepsy— 
but that it is primarily related to the electrophysiological state of the cortex. 
This state might be altered in a similar degree by different conditions, whether they 
be essentially histopathological or purely physiological alterations in the cortical 
tissues. If the E.E.G. abnormality is found to remain localized particularly to 
any one region over the underlying cortex, then there is probably more likelihood 
that the disturbance is the result of an actual structural change in the cortical 
tissues in the vicinity rather than the result of purely neurophysiological changes 
without structural organic disease. However, many exceptions to this statement 
exist. 

In its correlations with different normal and abnormal states the interpretation 
of the electro-encephalogram must remain essentially empirical, until the exact 
basis for the production of the different types of brain rhythm and patterns has been 
established. This does not preclude the development of important, practical and 
useful co-relations, but it should act as a red signal to hasty and premature con- 
clusions which might be drawn on the basis of the occurrence of certain types of 
E.E.G. patterns in various clinical conditions. In widely different clinical states, 
certain close relationships are thought to exist by some individuals because of the 
occurrence of very similar E.E.G. patterns. The writers are somewhat averse to 
this attempted grouping of different clinical syndromes purely from electro- 
encephalographic analysis and interpretation; this might be analogous to an 
attempt to consider as fundamentally similar all conditions which produce a rapid 
pulse. The rapid pulse is only an indication of a rapidly beating heart. Although 
the interpretation of an electro-encephalogram cannot be highly specific in its 
clinical correlations at the present time, it should preferably be made only in the 
light of a careful clinical history and examination of the patient. 

The writers remain firmly convinced that electro-encephalography should be 
utilized as a routine procedure in the practice of neurology and psychiatry and 
particularly in the routine examination of State Hospital patients, if only in virtue 
of three important considerations : (1) its value in localizing pathological lesions of 
the cortex, particularly neoplasms ; (2) its immense aid in the diagnosis of con- 
vulsive disorders ; and (3) the occasional discovery of structural pathology of the 
brain in the patients presenting psychotic and neurotic syndromes, where no cerebral 
histopathology had previously been suspected because of the absence of neurological 
signs, or the presence of only slight neurological abnormalities which had passed 
unnoticed by the examiner. (Authors’ abstr.) 
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Electric Shock Therapy in State Hospital Practice. 


Electric shock treatment presents new possibilities for combining insulin and 
these convulsive treatments. Of the two possible modes of combination, it seems 
preferable to give hypoglycaemic coma and electric shock on alternate days. So 
far, the writers have shifted only those patients uninfluenced by electric shock to 
insulin therapy, and vice versa. In both ways they have been successful in isolated 
cases. This further strengthens their belief that electric shock is an enrichment 
of therapeutic equipment, and that the various methods will complement each 
other. 

Electric shock—like other forms of shock therapy—may not be the ultimate 
solution of the therapeutic problem in the functional psychoses. All shock methods 
are, however, definite advances over those used hitherto in mental disorders, 
including psychological methods. The writers’ final conclusion can only be that 
the early shock treatment of all new admissions to State Hospitals is one of the most 
important measures for reducing the population of mental institutions. 

(Authors’ abstr.) 


Prognosis in Schizophrenia : A Study of 271 Cases. 


The records of 271 schizophrenic patients admitted to the Menninger Sanatorium 
between the years 1925 and 1938 were studied, and the course of most of these 
patients was followed up to June, 1940, chiefly through correspondence. The 
following conclusions seem warranted from a statistical analysis of the recorded » 
data : 

1. Recoveries including those with mild symptomatology were obtained in 
40 per cent. of all patients ; in 32 per cent. of 1925-1930 patients, 44 per cent. of 
1931-1935 patients, and 42 per cent. of 1936-1938 patients. Results were better 
in 1936-1938 than indicated in the preceding figures, due to the greater number of 
chronic cases treated. 

2. Full remissions occurred at a constant rate—about 10 per cent. 

3. At the end of observation recoveries were 48 per cent.—the best results were 
found in the 1936-1938 patients (57 per cent.) The peak of recoveries was one to 
two years after the initial hospitalization ; and thereafter a slow drop in the per- 
centage of recovered cases occurred. Patients in the 1936-1938 period showed the 
highest peak (63 per cent.), and had the best prognosis. Recoveries before 1931 
were relatively stable compared to those after 1931. 

4. The length of hospitalization bore some relationship to the immediate 
outcome, but little to the ultimate prognosis. 

5. Catatonics showed the best immediate prognosis, and were second to the 
mixed type in ultimate prognosis. 

6. Schizophrenia occurred most frequently in the third decade of life ; those in 
the second decade had the best immediate, but the poorest long-time outcome. 

7. Acuteness of onset was found to be one of the most important factors in the 
disease ; illness under six months’ duration offered the best prognosis. Results 
with chronic cases in 1936-1938 were over three times better than in 1925-1930. 

8. The immediate therapeutic response of women was better than men, but 
the prognostic outlook was the same. 

g. There were too few cases to arrive at any statistical conclusions concerning 
the value of intensive psychotherapy. 

10. Metrazol and insulin treatment resulted in 18 recoveries out of Ig acute 
cases and six recoveries out of nine subacute cases. No significant statistical 
differences could be discerned between shock and other therapies for the chronic 
Cases, (Author’s abstr.) 


A Study of the Use of Curare in Metrazol Convulsant Therapy with Some Electro- 
encephalographic Observations. 


1. A group of 11 mental cases were treated with curare and metrazol convulsant 
therapy. 
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2. A total of 100 combined treatments was given; and no fractures or dislo- 
cations occurred in any of the cases. All spines were checked by X-ray before and 
after treatment. 

3. The small number of treatments required to produce some degree of clinical 
improvement would seem to indicate that curare probably does not interfere with 
the therapeutic effect of convulsant therapy. 

4. The effects of the special curare preparation on respiration and blood pressure 
are reported. 

5. The administration of curare alone in doses sufficient to produce adequate 
paralysis of the skeletal musculature produced no notable changes in the electro- 
encephalograms. 

6. The electro-encephalographic changes following metrazol convulsant therapy 
modified by curare were similar to the changes produced by unmodified convulsant 


therapy. (Authors’ abstr.) 
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Is the Hypothalamus a Centre of Emotion ? 


As a result of certain misinterpretations of experimental and clinical data a 
tendency has recently arisen to stress unduly the role of the hypothalamus in the 
conative and emotional aspects of behavior. Examination of the evidence, 
however, reveals the following : 

I. Experiments on animals have indicated that the hypothalamus may integrate 
and possibly reinforce the effector neural impulses controlling some of the sympa- 
thetic and motor manifestations of fear and rage; however, there is little or no 
basis for the thesis that the hypothalamus governs or even mediates the emotional 
experiences themselves. 

2. Further work in the writer’s laboratory has furnished evidence that a direct 
somato-psychic relationship between hypothalamic function and affective experience 
probably does not exist, inasmuch as (a) the reactions induced by stimulation of 
the hypothalamus do not, within limits, greatly modify spontaneous emotional 
behavior; (b) animals with extensive hypothalamic lesions react to emotional 
stresses and can apparently experience genuine affective states ; (c) animals subjected 
to prolonged conditioning procedures in which sensory signals precede direct hypo- 
thalamic stimuli do not learn to respond to either the sensory or hypothalamic 
stimuli in ways analogous to their spontaneous or experimental adaptations to 
situations of adequate emotional significance. 

3. The clinical and pathological data as to the role of the human hypothalamus 
in emotional experience are not conclusive. 

4. It would, therefore, seem safest in the present state of our knowledge to 
assign to the hypothalamus its experimentally demonstrable role in reinforcing 
and co-ordinating the neural and hormonal mechanisms of emotional expression, 
and reserve for more adequate proof the hypothesis that it 1s either the dynamic 
source or the seat of experience of affective states. On the other hand, much 
experimental, psychological and clinical evidence clearly indicates that an emotion 
isa highly integrated conative, cognitive and affective-somatic reaction in which 
not only the central nervous system, but the entire organism functions as a psycho- 
biologic whole in its sensitive adaptations to the continually changing organismal 
milieu. (Author's abstr.) 


Electro-encephalographic Studies of Frontal Lobotomy. 


Electro-encephalograms (E.E.Gs.) were recorded on three mental patients 
at McLean Hospital before and after bilateral frontal lobotomy. The operation 
was performed in each case for the relief of agitated depression. The E.E.Gs. 
of the patients before operation showed relatively little ditterentiation in the activity 
of different cortical areas. There was no asymmetry between left and right sides 
and no evidence of any unusual degree of cortical over-activity. The patients’ 
behaviour immediately following their operation was not fundamentally changed. 
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A few weeks later their agitation had disappeared almost completely, enabling 
them to leave the hospital. Except for an increase in instability, there was no 
significant change in their E.E.Gs. even in the frontal area which had been undercut. 

The E.E.G. of the second patient showed a mild generalized over-activity which 
in 1938 was greatly exaggerated, distorted and more continuous. In 1938 there 
were also specific episodes of “* locked ’’ delta activity of very high voltage appearing 
only on the left side of the head and predominantly in the left occipital and parietal 
areas. At this time he was suffering from excessive uncontrollable motor activity 
and a continuous jargon of speech. A pneumo-encephalogram revealed a left 
cerebral hemiatrophy, largely in the occipital and the posterior part of the parietal 
lobes. The abnormalities of behaviour were almost completely relieved by the 
operation. Likewise the superimposed abnormalities in the E.E.G. were greatly 
reduced and the record was entirely free of high-voltage episode activity. The 
improvement in the E.E.G. corresponds perfectly to the improvement in his 
behavior, and a follow-up record taken eleven months post-operatively showed no 
further change in the pattern. 

After operation in both cases the fundamental characteristic alpha frequencies, 
voltages, wave shapes (and response of the alpha rhythm to opening and closing 
the eyes) were practically the same as observed in their earliest records. 

(Author’s abstr.) 
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The Frontal Lobes and Consciousness of the Self. 


Pre-frontal lobotomy bleaches the affective component connected with the 
consciousness of the self. Patients who are attlicted with a distressing consciousness 
of the self (either as a unit of society or as a collection of organs) and whose pre- 
occupation is fixed and unyielding, w ill secure from the prefrontal lobotomy definite 
relief even though certain of their ideas and actions may persist for a long time. 
Reduction of the affective component allows the personality to appear in purer 
form, divested of certain restraining features, but essentially unchanged in regard 
to energy and intelligence, the principal change being an alteration of interests 
from within, outward. Prefrontal lobotomy is radical treatment, not only figu- 
ratively, but literally, in that it reaches down to the roots of the personality. If 
the neurosis or psychosis has its roots in an overwhelming consciousness of self. 
and if this consciousness is intractable and disabling, then prefrontal lobotomy 


may bring peace to the warring mind and a new lease on life. 
(Authors’ abstr.) 


The Use of Psychological Tests in the Evaluation of Intellectual Function following 
Head Injury. 
The patient’s performances on various tests may be briefly discussed with 
reference to the underlying intellectual defects which they brought to light. 
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First, an impairment in abstract thinking, in the ability to abstract, generalize 
and form concepts, which Goldstein has emphasized as the fundamental defect in 
frontal lobe injuries, is clearly shown by performance on several tests (Weigl, 
object-sorting ; Shipley, similarities). The loss of capacity to think in abstract 
terms has long been recognized as one of the salient features of cerebral defect. 
It is interesting to note that the tests employed brought out this defect clearly 
while the patient’s general behaviour was not informative about this point. 

Secondly, an inability to handle spatial-objective problems, an incapacity to 
differentiate and manipulate a complex visual stimulus, is shown by a performance 
on the Kohs test and the Rorschach. It would seem that confronted by a complex 
visual stimulus, the patient receives only an undifferentiated ‘‘ amorphous total 
Impression ” as in the case reported by Bouman and Grunbaum. This type of 
weakness in the differentiation and manipulation of spatial material has been 
frequently observed in cases of cerebral lesions. 

Thirdly, a rigidity or fixity of set in combination with a poverty of associational 
activity is shown (Weigl, objective-sorting ; Rorschach, Shipley). 

Re-examination after a short interval with certain of the tests (Rorschach, 
Kohs) indicated that no improvement in condition had occurred during this interval. 

The practical values of employing tests such as these in the evaluation of impair- 
ment of intellectual function are three-fold. First, basic weaknesses in intellectual 
functioning which may not be obvious from the general behaviour or from the 
observations made in the usual clinical examination may be revealed by the use of 
these tests. Secondly, a fairly accurate measure of the degree of impairment of 
function may be obtained. Finally, by repeating the tests the progress of a patient 
can be accurately checked. (Authors’ abstr.) 


Cortical Energy Production in the Psychoses. 


1. Electrical cortical energy production, as derermined by the strength of the 
alpha rhythm, is low in schizophrenic and toxic-organic psychoses. It is increased 
above the average for control subjects, in the affective reactions, including manic- 
depressive psychoses, and many paranoid states. 

2. A theory is advanced on the basis of these and other findings suggesting 
that schizophrenia is due to a low energy cortex secondary to a primary diencephalic 
inadequacy. Manic-depressive reactions are considered to be the result of a high 
energy cortex secondary to a primary overactive diencephalon. The low energy 
cortex of the ‘‘ organic ” reactions is probably primary in itself. 

3. Treatment efforts should probably be directed toward increasing the cortical 
energy output in schizophrenia and decreasing it in manic-depressive reactions. 

4. Pathologic delta wave output parallels fairly closely the temporary distur- 
bance of the sensorium of the functional cases or the permanent deterioration of 
the chronic and organic cases. (Author’s abstr.) 


Vaso-dilatation in Normal and Schizophrenic Subjects during Cvclopropane Anaes- 
thesia. 


In view of the possibility of dysfunction of the autonomic nervous system in 
schizophrenia, a study was made of the effects of vasoparesis by anaesthesia on the 
skin temperature in ten normal and ten chronically ill schizophrenic subjects. The 
surface temperature of both feet was measured before and during the induction of 
deep anaesthesia by cyclopropane. It was found that with the induction of anaes- 
thesia the temperature of the feet rose sharply, but not at an equal rate of speed. 
The schizophrenic patients behaved similarly to the normal subjects both in the 
rate and rapidity of the rise of temperature and the diversity in behaviour of the 
two lower extremities. It is concluded that the neurogenic mechanisms in schizo- 


phrenia are capable of a normal response to vasodilatation induced by anaesthesia. 
(Author's abstr.) 
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PSYCHOSOM. MED. MONOGR. 


VOL. I. 1940. 
Mucous Colitis. Waite, B. V., Cobb, S., and Jones, C. M. . : No. I 
The Traumatic Neuroses of War. Kardiner, A. ; ‘Nos. II-III 
Psychogenic Factors in Bronchial Asthma. Part I, French, T. M., and 
Alexander, F. . : : ; ; : ; ; ; No. IV 
VOL. II. 1941. 
Psychogenic Factors in Bronchial Asthma. Part II. French, T. M., and 
Alexander, F. . ; : ; ; f ; Nos. I-II 


QUART. J. SPEECH. 


VOL. XXVI. 1940. 
‘Training in Speech and Changes in Personality. Rose, F. H. r 7 . 193 
What the Classroom Teacher can do for Stutterers. Knudson, T.A. . . 207 
Individual Differences among Students of Speech as Revealed by PE 
logical Tests. Gilkinson, H., and Knower, F. ; . 243 
Union Speech Re- education—a So of Progress and Problems. Wise, 
H. S. ; ; ; i i ; ; : : : . 390 


QUART. J. STUD. ALCOHOL. 
VOL, I. 1941. 


*The Effects of Alcohol upon the Electro-encephalogram. Davis, P. A., etal. 626 
Report on the Symposium on Alcoholism of the Research Council on Problems 
of Alcohol. Moore, M. . : ‘ : : ; ; : . 744 


The Effects of Alcohol upon the Electro-encephalogram. 


E.E.Gs. were recorded for six men, aged 22-25, following ingestion of alcohol 
(2 c.c. per kgm. body weight). Spectrum analysis of two of the E.E.Gs. by means 
of the Grass ‘analy ser showed a reduction in energy on the fast side of the frequency 
spectrum at relatively low concentrations of blood alcohol. Performances on 
psychometric tests, particularly addition of consecutive digits, the reversed clock 
problems, and strength of grip, were impaired definitely while concentration of 
blood alcohol was at its height (125-140 mg. per 100 c.c.) and for an hour thereafter, 
but returned to normal in four or five hours. E.E.Gs. were also recorded for 15 
chronic alcoholics in a mental hospital; these E.E.Gs. were found to le midway 
between those of normal subjects and psychotic patients. 

W. L. Witkins (Psychol. Abstr.). 


RES. PUBL. ASS. NERV. MENT. DIS. 


VOL. XX. 1940. 
A Précis of Pre-optic, Hyson and Hypophysial T OORNTERRY with Atlas. 
Rioch, D. McK., et al. ; 3 
The Embryological Development of the Hypothalamic Area in Mammals. 
Papez, JW. . 31 
The Comparative Anatomy of the Pre- -optic Area and the Hypothalamus. 
Crosby, E. C., and Woodbourne, R. T. f . 52 
Secretory Cells within the Hy pothalamus. Scharrer, E. and B. . 170 


Nuclear Organization and Chief Connections of the Primate Hypothalamus. 
Ingram, W. R. ; : À : : : ; ; ; . 195 
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Effects of Hypophysectomy and Hypophyseal Stalk Resection on the none 
thalamic Nuclei of Animals and Man. Rasmussen, A. T. . 245 
Descending Connections from the Hypothalamus. AMagoun, H.W. . 270 
Angio-architecture of the Hypothalamus and its Peculiarities. Finley, K. H. 286 
Measurements of Vascularity in Some Hypothalamic Nuclei of the Albino Rat. 


Craigie, E. H. : 310 
Role of Hypothalamus in Cardiovascular Regulation. Bronk, D. W., et al. 323 
Regulation of Body Temperature. Ranson, S.W. . -342 
*The Hypothalamus and Pilomotor Regulation. Walker, A.E. ; . 400 
Water Metabolism : Neurogenic Factors. Hare, K. ; . 416 
Ibid. Endocrine Factors. Gersh, I. : : 436 
Hypothalamic Control of Water Movement in Response to Environmental 

Temperature. Barbour, H. G. . 449 
Evidence for and Against Control of C arbohydrate Metabolism by the Hypo- 

thalamus. Long, C. N. H. 486 
The Hypothalamus and Fat Metabolism. "Gildea, Ee F. and Man, E.B. 501 
Relation of the Hypothalamus to the Gonadotropic Functions of the HYPo- 

physis. Brooks, C. McK. : » 525 
*The Hypothalamus and Sexual Behaviour. Bard, P. ; : . 551 
Hypothalamic Control of Anterior Pituitary Function. Ubotila, U. U. . 580 
The Hypothalamus and Gastro-intestinal Regulation. Sheehan, D. . . 589 


The Influence of Suprasegmental Levels on Vesical Activity. Langworthy, O. 617 
Effects of Analeptic Drugs on the PO Oran of the Cat. Masserman, 


J. H. i ; : . 624 
*The Hypothalamus and Sleep. Harrison, Pixs ; . 635 
The Hypothalamus and Somatic Responses. Hinsey, J. C. ; . 657 
Changes in the Hypothalamus in Organic Disease. Vonderahe, A. R.. . 689 
Tumours Involving the Hypothalamus and their Clinical Manifestations. . 

Bailey, P. 713 
*Personality and Emotional Disorders Associated with Hypothalamic Lesions. 

Alpers, B. J. a. 725 
Cell Changes in Hypothalamus in Major Psychoses. M organ, L. O. ; . 753 
Disturbances of Temperature Regulation in Man. Davison, C. . s 774 
Temperature Disturbances and the Hypothalamus. Zimmerman, H. M. . 824 
Surgery of the Hypothalamic Region. Van Wagenen, W. P. . . 841 
Autonomic Discharge from Stimulation of the Hypothalamus in Man. White, 

J.C. ; ; è ; i : : ‘ : : í . 854 
Medical Syndromes of the Hypothalamus. Kennedy, F. . : : . 864 


The Hypothalamus and Pilomotor Regulation. 


This is a critical review of the literature leading to the following among other 
conclusions : 

(1) Pilo-erection may be obtained by stimulation of the hypothalamus; (2) 
plomotor activity has cortical representation, but in an unknown site; and (3) the 
“hypothalamus serves to integrate pilomotor activity with other manifestations 
of fear, rage, thermal regulation and probably sexual excitement.” 

W. S. HUNTER (Psychol. Abstr.). 


The Hypothalamus and Sexual Behaviour. 


This is a critical review of the topic, including some unpublished work. Although 
the full pattern of mating behaviour can be elicited in some species after decorti- 
cation, the presence of the cerebral cortex in any mammal “ greatly increases the 
number of circumstances which are able to modify the occurrence of sexual beha- 
vior.” “ The effects of brain stem lesions, which involve this division of the 
diencephalon, indicate that it may exert an influence on the capacity of female 
cats to display sexual excitement.” W. S. HUNTER (Psychol. Abstr.). 
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The Hypothalamus and Sleep. 


The author draws the following conclusions from a critical review of the subject: 

“ 1. Hypersomnia is likely to result from depression of hypothalamic function, 
whether by tumours, electrolytic lesions or chemical agents. 2. Excitement or 
increased activity, whether due to mechanical, electrical or chemical stimulation. 
3. Normal sleep seems to be closely associated with a decreased activity of the 
hypothalamus. 4. Evidence does not support the view that sleep is an active 
inhibition of one part of the brain by another.” 

W. S. HUNTER (Psychol. Abst.). 


Personality and Emotional Disorders Associated with H ypothalamic Lestons. 


The author reviews only experimental and clinical material which is accompanied 
by autopsy material. The conclusions drawn are: ‘“‘ The data serve only to point 
to the fact that the hypothalamus is one of a series of stations concerned with the 
emotions principally and intellect and personality incidentally. Its functions are 
co-related with the cortex, thalamus, and probably lower areas as well. How 
dominant is its role cannot yet be ascertained. It seems safe to say, however, 
that when released from cortical control, or from conscious or subconscious inhi- 
bitions, it is capable of giving rise to primitive emotional reactions in animals and 
to similar reactions in man, as well as to coarseness and a lack of appreciation of 
social niceties. In this sense then the hypothalamus may be regarded as an area 
concerned with the expression of emotional reactions which are ordinarily sifted 
and weighed by the cerebral cortex, which exercises an inhibitory influence over 
such reactions as a rule.” There is appended a brief discussion by D. McK. Rioch, 
L. S. Kubie and H. S. Rubinstein. W. S. HUNTER (Psychol. Abstr.). 


REV. MEX. NEUROL. PSIQUIAT. 


VOL. III. 1939. 
Remarks on Some Psychological Aspects of Religion. Gonzulez Enríquez, R. 439 
Study of a Case Diagnosed as Kleptomania. Buentello, E. : ; - 595 
VOL. VI. 
Magical Thought in the Paintings of Ancient Mexico. Peón del Valle, J. . 9 
REV. NEUROBIOL., RECIFE. 
VOL. II. 1939. 
Originality in Psychology. Rabello, S. . ‘ ; ; ; : . 212 
Painful Experience, Schizoidism and Crime. Gongalves, F. ; ; . 332 


REV. NEUROL. 
VOL. LXXII. 1939-40. 


*Central Levels of Autonomic Function, with Particular Reference to the 
Endocrine Organs. Fulton, J. F. 


Central Levels of Autonomic Function, with Particular Reference to the Endocrine 
Organs. 


Autonomic reflexes are integrated by the central nervous system according to 
the principle of functional levels. Large, varied representations of autonomic 
functions, heretofore considered present only in the lower centres, exist in the 
cerebral cortex. Lesions in the frontal cortex may cause disturbances in hypo- 
thalamic activity and affect visceral activity, metabolism, etc. This control by 
the cortex of the hypothalamic centres would be as important in the regulation 
of endocrine activity as the hypothalamus. J. E. Baber (Psychol. Abstr.). 
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REV. NEUROL., BUENOS-AIRES. 


VOL. IV. 1939. 
Ontogenesis of the Speech Centres. Aranovich, J : : ; ; 3 
Freud's Neurological Studies. Dimitri, V. i ; i : . 187 


REV. NEURO-PSIQUIATR., LIMA. 


VOL. III. 1940. 
General Psychology and Psychopathology of Intelligence. Delgado, H. . 291 
*Significance of Drawings in the History of a Schizophrenic. Guttérrez-Nortega, 

Co. 3 TE ; : . : ; ; ; : i . 355 


Significance of Drawings in the History of a Schizophrenic. 


The pictures express pathological experiences, reflecting the changes in per- 
ception ; psychopathological experiences, reflecting vague, distorted, or bizarre 
interpretation of ideas ; and a constant desire, like the drawing of primitive people. 
The various factors have a strict relationship to the symptoms of the patient and 
reveal unconscious processes. The drawings are intuitive imaginations or immediate 
data of the conscious and are not originated by juxtaposition of associations. 

J. E. BADER (Psychol. Abstr.). 


REV. NEUROL. PSIQUIAT., S. PAULO. 
VOL. VI. 1940. 
Psychoanalytic Anthropology. Soares de Souza, D. : . 205 


REV. PSIHOL. 


VOL. II. 1939. 
The Evolutionary Psychology of Totality. EAEAN Fao a ‘ : - 333 
The Whole and the Part. Margineanu, N. ; . 378 
Methods of AE CENIR E Applied in Military Schools. Arcan, 

L y š ; . 392 


REV. PSIQUIAT., URUGUAY. 


1940. 
Mental Hygiene and Work. Caceres, 4. M. . : ; : ; No. 26 
Psychotechnics in the Rationalization of Work. Caceres, A. M. : „ 26 

REV. PSIQUIAT. CRIM., B. AIRES. 

VOL. IV. 1939. 
Language, Environment and Mental Disease. Krapf, E. E. ; - 333 
Psychology and Psychotherapy of Pain and its Concept. ee silo, A. . 431 
Suicide in the City of Buenos Aires. Piñero, H. M. . : ; . 840 
VOL. vV. 1940. 
Psycho-analytic Study of Arthur Rimbaud. Garma, d. . ; ‘ . 167 
Structural Analysis of Fear. Mira, E. . : ; . 215 


REV. PSIQUIAT. DISC. CONEX. 
VOL. IV. 1939. 


A Study of Psychopathic Personalities among our Criminals. Cruz, C. J. . 221 
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RIV. SPER. FRENIAT. 
NO. 1. 1940. 


*The Syndrome of Cotard, or Impossibility of Conceptual Thinking. Tobino, 


The Syndrome of Cotard, or Impossibility of Conceptual Thinking. 


A clinical history of a case presenting Cotard’s syndrome is prefaced by a general 
account of the symptomatology. 

The syndrome is found in anxiety melancholia: with a tendency to chronicity. 
The most common symptoms of this syndrome are ideas of negativism, immor- 
tality, immensity, inspiration, etc., and appear when mental automatism invades 
the whole mental field. The subjects most predisposed to this syndrome are those 
who have had a life of considerable mental activity and variety, persons with some 
considerable degree of general culture and rich in concepts, in whom the malaise 
of simple melancholia is replaced by a true mental distress occasioned by the loss 
of the power of mental synthesis and the general restriction of ideas. So soon as 
this state of mental automatism becomes established, a systematized negativism 
appears. The patients who show Cotard’s syndrome are unemotional, in distinction 
to those suffering from simple melancholia, whose negativism is of an emotional 
type. 


RORSCHACH RES. EXCH. 


VOL. V. 1941. 
*Rorschach Reactions in Early Childhood. Klopfer, B., and EES H. I 
*Rorschachs of School Beginners. Paulsen, A. -24 
Personality Changes in Adolescence. Hertz, M. R., and Baker, E. ; 30 


The Rorschach Test as a Tool for Investigating Cultural Variables and 
Individual Differences in the Study of Personality in Primitive Societies. 31 

*The Stability of the Rorschach Method as Demonstrated in Electric Con- 
vulsive Therapy Cases. Kelley, D. McG., Margulies, H., and Barrera, S. 44 


Rorschach Reactions in Early Childhood. 


This report is based on 205 records of 155 children 2-7 years old, collected by 
various workers in different institutions. Groups at each year-level were small, 
the largest being the 4-year group, with 67 subjects. No attempt was made to 
equate for intelligence or socio-economic status. Patterns of reaction consisted 
of magic repetition, rejection, and perseveration in the first phase, and a variety of 
responses after age 3 years. Each succeeding age group shows a rise in number 
of responses and a drop in the number of rejections. The percentage of children 
using only the W response decreases with age. The percentage of children using 
the major determinants increases consistently with age for M, FM and CF. The 
picture is less clear for m, C, and FC. Occasional use of any of the six shading 
responses was found at all age levels. R. Horowitz (Psychol. Abstr.). 


Rorschachs of School Beginners. 


Rorschach protocols were taken from 82 children, 47 girls and 35 boys, ranging 
in age from 5 years 11 months to 7 years 5 months. The revised Stanford-Binet, 
Form M, the Goodenough Drawing, and achievement tests were also given. The 
IQ distribution of this sample followed the normal curve. Typical answers to each 
of the cards are presented. The findings include the following : a majority showing 
extraversial, girls showing more colour response, boys showing more movement 
response, boys giving more whole answers than girls. Factors most closely asso- 
ciated with the Binet test results were quality of wholes, number of M, FM, and 
FC, number of human responses, number of P responses, the F% and the F +°- 
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The author concludes that the response at this age is qualitatively so different from 
that of the 10-year-old that the usual criteria for differentiating between the 


pathological and normal cannot be taken too literally. 
R. Horowitz (Psychol. Abstr.). 


The Stability of the Rorschach Method as Demonstrated in Electric Convulsive Therapy 
Cases. 


Protocols were obtained from 12 individuals showing varying clinical syndromes, 
but all under electric shock therapy and all showing amnesia without confusion 
aftershock. Protocols were obtained just before and just after one shock treatment. 
The subjects showed no clinical psychiatric changes (after one treatment) and no 
changes in the fundamental Rorschach pattern. Some changes did occur in the 
number of responses in cards VIII, IX, and X, and P responses. The authors 
conclude that these areas and determinants are ‘‘ less important from a quantitative 
point of view than the other determinants." Long range studies on completely 
treated cases are suggested. R. Horowitz (Psychol. Abstr.).- 


SCHWEIZ. ARCH. NEUROL. PSYCHIAT. 


VOL. XLV. 1940. 
Rorschach Findings in Patients with Chronic Pulmonary Tuberculosis and 

Heart Disease. Singeisen, F. . 230 
*The Problem of Constitution and Process in Schizophrenia on the Basis of 

the Rorschach Test. Böszörménvi, G., and Mérei, F. . : ; . 276 
Psychogenesis and Hysteria. Flinker, R. : ; ' i . 296 
Pathogenesis and Clinical Aspects of Delirium Tremens. Kat, W. and Prick, 

G. ; ; : . 303 
‘Thought Processes of Aphasics in Connection with Word Teaching. Lotmar, 

F. : j : . 341 
Prostigmin Therapy of Myasthenia Gravis.  Eaisehey, M. : 397 
*The Artistic Work of Psychotics and its Relation to the Course of the Disease. 

Mohr, P. ' 427 
The Occurrence of Dystrophic, Neural and Spinal Forms of Progressive 

Muscular Atrophy in One Family. Stern, I. : ; . . 447 


The Problem of Constitution and Process in Schizophrenia on the Basis of the Rorschach 
Test. 

The authors analyse a case in which the Rorschach test was made before the 
manifestation of the disease, and again at the beginning of an insulin remission 
following a catatonic excitement. Comparison of the two tests shows that during 
schizophrenia the schizothymic introversion perception type can change into an 
extratensive, i.e. the schizothymic constitutional reaction changes both quanti- 
tatively and qualitatively. The authors divide the psychological process evidenced 
by the answers into a motor and sensory component. They relate the disappearance 
of motor interpretations (ontogenetically later than form or colour) to the regression, 
Suggesting that abolition of the connections between kinaesthetic engrams and 
visual perceptions may be due to functional disturbances in the parieto-occipital 
region, thus being homologous with paralogic thinking. The increase in colour 
answers is probably due to the schizophrenic regressive process and the lifting of 
repression. Affectivity is turned inward and blocked against the outside world, 
but by no means extinguished. M. E. Morse (Psychol. Abstr.). 


Thought Processes of Aphasics in Connection with Word Teaching. 

Lotmar gives an exhaustive review of his controversy with Binswanger. His 
own position is that naming difficulties are due, not to noetic disturbances (Bins- 
wanger), but entirely to decreased control of speech forms, especially for the 
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abstract. The intermediate unsuccessful trials are links in a unitary thought-act, 
purposive, circumscribed, painful efforts towards a goal, their effectiveness ‘limited 
only by impeded access to the speech medium. Difficulty in word-finding has an 
inhibitory etfect on thinking, particularly abstract thinking. The aphasic’ S 
disabilities are only a special application of the domination of the Aufgabe in normal 
psychology. Understanding without ability to name adequately occurs in normal 
persons, especially in the case of proper names and technical terms, and hunting 
for the words takes place through associations radiating from accessible verbal 
terms. In fact, the psychology of normal concentrated thought is the best basis 
for study of the nature and development of word-finding disturbances in aphasics. 
M. E. Morse (Psychol. Abstr.). 


The Artistic Work of Psychotics and its Relation to the Course of the Disease. 


Mohr gives observations on the spontaneous creations, chiefly paintings, of his 
schizophrenic patients. Only a small proportion have any creative urge. They 
often work sporadically, without obvious stimulation. Some are most productive 
when hallucinated or excited ; others work unwillingly but obsessively. Their 
work, when compared over a number of years, develops a certain mechanization, 
but does not degenerate parallel with the progress of the disease. The productions 
are not up to the patient's prepsychotic standard. Although patients seldom 
depict their hallucinations directly, uninitiated observers always recognize these 
drawings as weird. The symbolism is to be interpreted analytically. Affectivity 
is indicated most clearly by the use of colour. Increasing brightness and purity 
run parallel with clinical improvement. Self-expression is the patient's effort to 
free himself from a burden, and also a strained attempt to get into emotional 
relationship with the environment, often his only rapport. It is thus an attempt 


at self-cure. M. E. Morse (Psychol. Abstr.). 
VOL. XLVI. 
In Memory of Eugene Bleuler ; ; ; : 5 : I 
Problems of Mental Continuity. Roosen, R. . : d : ; . 33 
Metastatic Brain Tumours. Minkowski, M. . © 4I 
Temperature Orientation and Overflow of the Ego Boundaries i in Schizophrenia. 
Bak, R. . 158 


The Anatomical Basis of Korsakow's Syndrome. Benedek, L., and J uba, A. 178 
Cholinesterase in Normal and Pathological Human Pe REAT Fluid. 


Birkhäuser, H. i ‘ . 185 
Intracerebral Implantation of Tubercle Bacilli. `- Good, H. . IQI 
Organic Cerebral Lesions in Uraemia. Hiller, F., and Michalovici, È, 203 
Psychiatric and Neurological Observations on Active Service. Littmann, J. 215 
Raynaud’s Disease as a Vegetative Syndrome. Mever, A. 201 


Numerical Study of Macroglia, Microglia and Oligodendroglia in General 


Paralysis. Morel, F., and Duman, R. ; : i p 27° 
The Histopathology of Diffuse Sclerosis. Weber, G.. ; j : . 283 
SOVET. NEVROPATOL., PSICHIATRI, PSICHOG. 

VOL. IX. NOS. 1-2. 1940. 
Localization in the Cortex of Large Hemispheres. Filimonov, I. N. . . y 
Spring-Summer Encephalitis. Glasunov, I. S., and Shapoval, A. N. 26 
The Localization of the Inflammatory Modifications in Spring-Summer 
Encephalitis. Robinson, A., and Sergeeva, J.S. . y 
Residual Phenomena in Persons Recov ered from Spring-Summer Encephalitis. 
Chapoval, A. N., and Glasunov, I. S. . : ‘ : . 38 
Malarial Coma. Oguntsova, A. S. . 4? 


Clinical Symptoms of Compression Phenomena in Tuberculous Spondylitis. 
Yerusalimchik, K. I. ; ; ‘ ‘ ; : ; ; . N 
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The Symptomatology of Tumours of the Upper Part of the Frontal Lobe. 
Shenderov, L. A. ‘ 

The Clinical Symptoms of a Chloroma. Fedorova, E.A. . ; : 

Malignant Diffuse Epithelioma of the Vascular Plexus. Mussaelian, S. K. . 

Flexor Hypertony in Tumours of the Frontal Lobe. Penzik, A. S. : 

Some Deductions from the Study of the Spinal Compression Syndrome. N eiding, 
M. N. 

Haemiangioma of the Vertebral Column with the Compression of the Spinal 
Cord. Kudriashev, E. I. . : 

A Case of Ganglio-neuroblastoma. Khaime, Z: B., and Glonti, T.I 

A Case of Metastasis of a Medulloblastoma of the Cerebellum into the F rontal 
Lobe. Vodoginskaya, S. V. : ; ; i ‘ 

A Neurinoma of the Root of the Trigeminal Nerve. Shutova, T. A. . ; 

Mitogenic Radiation of the Blood in Tumours of the Central Nervous as 
Lotzman, L. A. 

Chronaxie and Diagnosis of Affections of the Vestibular Apparatus in Par- 
kinsonian Patients. Kavyrshin, A. J. ; ; ; 

The Zones of the Head. Grinstein, A. M. ; : ; 

Vegetative Disturbances in Trauma of the Peripheral N erves. Ignatov, M.G. 

The “ Functional ’’’ and the ‘ Organic ” in a Clinic for, Nervous Diseases. 
Chetverikov, V. S. ; : 3 

Paradoxical Reactions of the Pupils. Omorokov, L. I. 

Pupil Deformation. Smirnov, V. A. . l ' : 

Encephalitic Blepharospasm and its Treatment. Zlatoverov, A. I. 

Babinski’s Reflex. Palatnik, S., and Karyrshin, A. J. 

Cramp in Distal Amyotrophies. Davidenkov, S. N. ‘ ; : . 

Clinical Signs and Pathogenesis of Paroxysmal Paralysis. Serebrianik, B., 
and Zavochentseva, V. ; : : l 

The Treatment of Myasthenia Gravis with Prostigmine. Lotzman, L. d., and 
Perelman, L. B. ; 

A Case of Torsion C ramp. Vasilieva, N. A. 


NOS. 3-4. 

The Limits of Delirium Formation. Shevalev, E. A . 

Psychopathology of Acute Brain Trauma. Povitskaya, R. S. 

Some Traumatic Syndromes. Vishnevskaya, L. N. 

Psychopathological Syndromes after Removal of a F rontal Lobe Tumour. 
Viasemsky, N. M. . 

A Case of Tumour of Hypophysis ‘with an Oneroid Syndrome. Gersberg, 
M. O. 


Psychoses from Brucelliasis. Lysakovskaya, L: vy 7 and Podsorova- Jastrebova, 


0. P. : : 2 f : i ; i : 

The Disintegration | of the Psycho-sensorial Functions in the Epilepsy of 
Children and Youths. Oseretsky, N. L. : i : 

The Prognosis of Epilepsy in Childhood. Ploticher, A.L.. ; 

Intravenous Injection in Convulsive Therapeutics. Mukhin, V. M. 

The Intravenous Injection of Camphor Solution for the Convulsive Thera- 
peutics of Schizophrenics. Tunkeritch, S. M., and Krotkov, A. V. . 

One Method of Provocation of Convulsion Paroxysms. Slivko, L. M., and 
Lashkevich, N. V. . ; : : f : ; 

Psychiatric Legal Examinations. Feinberg, Z. M. 

Advances in Psychiatry in Turkomenia. Maslov, E. V. 


NO. 5. 


The Traumatic Cerebral Subarachnoid Extravasation. KEidonova, M. B. 
Secondary Polyneuritis. Neiding, M., and Rubinstein, B. . 
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1. Pathology, Physiology and Biochemistry. 


Potassium in the Cerebrospinal Fluid of Mental Patients. Giudice, Carlos R. (Rev. 
asoc. bioquim. argentina, 5, No. 15, 3-5 (1940).] 


K was detected in cerebro-spinal fluid by the method of Marenzi and Gerschmann 
(C.4., 27, 3232). An equal volume of neutralized 6 per cent. CIC,HCO,H was 
added to the sample of the fluid, stirred and allowed to stand for 20 minutes and 
then filtered. Four ml. of the filtered solution was used for the K determination. 
A total of 140 cases were studied. Of these only in tuberculous meningitis was 
there any increase in the spinal K, from an average of about 13 mgm. per cent. to 
15-16 mgm. per cent. M. SCHUBERT (Chem. Abstr.). 


Cerebro-spinal Fluid Reaction with Collargol and Hydrochloric Acid. Nagel, W. 
[Schweiz. med. Wochschr., 70, 661-6 (1940).] 


To varying dilutions of cerebro-spinal fluid in 0o‘o02 N HCl was added 1 c.c. of 
oor per cent. collargol. The reactions paralleled other colloid tests of cerebro- 
spinal fluid but the test is more sensitive. 

MAURICE M. Ratu (Chem. Abstr.). 


The Urea Content of the Cerebro-spinal Fluid. Booy, Joh. (Nederland. Tijdschr. 
Geneeskunde, 84, 2997-8 (1940).] 


The urea content of the cerebro-spinal fluid depends largely on that of the blood, 
having the tendency to adopt the same percentage as that of the blood. Among 67 
patients, 37 had a lower urea content in this fluid than in the blood, 27 a higher 
one, 3 an identical value. The lowest urea values were 180 mgm. per cent. in 
the blood and 120 mgm. in the cerebro-spinal fluid. A higher urea content 
in the fluid points to some pathological process which leads to the formation of 
urea from the substance of the brain. R. BEUTNER (Chem. Abstr.). 


Source of the Cerebro-spinal Fluid. The Distribution of Bromide and Iodide through- 
out the Central Nervous System. Wallace, G. B., and Brodie, B. B. fJ. 
Pharmacol., 70, 418-27 (1940); cf. C.A., 34, 17375] 


NaBr and Nal, injected intravenously into dogs, distribute evenly in the 
extracellular fluid throughout all parts of the central nervous system. Anions 
enter the cerebro-spinal fluid as readily from the brain capillaries as from the 
ventricular choroidea. The source of the fluid is largely extraventricular. 

L. E. Gitson (Chem. Abstr.). 


A Comparison of the Chloride Concentrations in Whole Blood and Spinal Fluid. 
Hubbard, Roger S., and Beck, Gilbert M. [J]. Lab. Clin. Med., 26, 535-41 
(1940). | 

Statistical analysis of a series of simultaneous determinations of whole blood 
chloride and spinal fluid chloride shows a high degree of correlation between the 
two sets of values, although the agreement was not as close as that of plasma 
chloride and spinal fluid chloride. It could be shown that the ratio of spinal fluid 
and whole blood chloride 1s influenced by the protein content of the spinal fluid, 
the concentration of cells in the blood, and the failure of the blood and spinal fluid 
to reach equilibrium when the fluid and salt contents of the body were rapidly 
changing. Howard W. Robinson (Chem. Abstr.). 


Influence of Sodium Chloride Crystallization by Cerebro-spinal Fluid. Burach, 
Samuel, and Ssanto, Paul B. [J. Lab. Clin. Med., 26, 483-9 (1940).] 

The method of Tomesco as used by Finkelman (C.A., 33, 46647), was employed 

on the spinal fluid from 263 patients with various pathological conditions to prove 


* A number of abstracts in this section are reproduced from Chemical Abstracts and 
Psychological Abstracts. To the Editors of these two Journals we extend our grateful thanks. 
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the chnical diagnostic value of this reaction. Spinal fluid of general paresis 
influences the crystal habit of NaCl in a typical manner and was more sensitive than 
the colloidal-Au curve. H. W. Rosinson (Chem. Abstr.). 


Notes on Cholesterol Metabolism and the Possible Relation of Cholesterol to Vascular 
Sclerosis. Redfield, Robert L. [J. Am. Inst. Homeopathy, 33, 584-7 (1940).] 


In four cases of early coronary heart disease the blood cholesterol was 280 or 
more mgm. per 100C.c., but was reduced toa normal value by use of a cholesterol-free 
diet, thyroid and vitamin B with relief in symptoms, decreased diastolic pressure 
and increased pulse pressure. The same treatment reduced the blood cholesterol 
in spastic hypertensive heart disease from 380 to 160 mgm. per 10o c.c. within a 
month. A late coronary case showed severe aggravation under this regimen. 

J. S. H. (Chem. Abstr.). 


Enzymes in Brain of Normal Persons (Cholinesterase, Mono- and Diamine Oxidases, 
Choline Oxidase). Birkhauser, Hans. [Helv. Chim. Acta, 23, 1071-86 
(1940).! 

The brains from accident cases and from old individuals were examined. Cholin- 
esterase is present in measurable quantity and is quite stable. This is also true 
for monoamine oxidase. Significant variations in concentration can be found 
through the litespan. Diamine oxidase cannot always be detected, and choline 
oxidase is absent. W. H. S. (Chem. Abstr.). 


Choline Metabolism. II. Müller, Hans. |Z. physiol. Chem., 266, 205-16 (1940) ; 
cf. C.A., 34, 41526.) 

Dogs when fed Me,N.HCI in large quantities (10-25 mgm. N per kg./day) 
excrete about half unchanged or as Me,NO in the urine. The remainder is mostly 
excreted as NH,, but there is a small increase in Me,NH excretion. On feeding 
Me, NO about 0-67 is excreted, 0-2 as Me,N and o-8 unchanged; the remaining 
0-33 is in the urinary NH,;. On feeding betaine, about 0-5 is excreted unchanged, 
the remainder as urea. Solubilities of the reineckate of Me,NO and method of 
estimation of the Cr in the salt are given. MıLtOoN Levy (Chem. Abstr.). 


Localization of Choline Esterase in Nerve Fibres. Boell, E. J., and Nachmansohn, 
D. ‘Science, 92, 513-14 (1940).] 

The total enzyme activity is found in the sheath, whereas the amount of enzyme 
present in the axoplasm is negligible. Since 80-90 per cent. of the sheath is con- 
nective tissue, the actual activity may be much higher than the activity.per unit 
weight indicates. The experiments indicate a high concentration of the enzyme 
at or near the surface of the nerve cell and that the phenomenon is only quanti- 
tatively more important at synapses. FELIX SAUNDERS (Chem. Abstr.). 


The Acetylcholine Content of Sensory Nerves. Lissdk, K., and Pásztor, J. (Arch. 
ges. Physiol. (Pfliigers), 244, 120-4 (1940).] 
Demonstrable amounts of acetylcholine are present in the optic nerve, optic 
tract and saphenous nerve of the dog, but the amounts present are much less than 
are found in motor nerves. ARTHUR GROLLMAN (Chem. Abstr.). 


Studies on the Causation of Experimental Gastroprival Pellagra. Petri, Svend, 
Norgaard, Flemming, and Bandier, Erik. |Acta Med. Scand., 103, 584-606 
(1940).] 

The experiments were made on gastrectomized pigs. The pellagra which 
develops in these pigs, although they were on a diet similar to the one fed to non- 
operated pigs, must result from an endogenous B avitaminosis, and thus bears a 
resemblance to the endogenous pellagra in man. Nicotinic acid, which has a 
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striking effect upon the pellagrous condition, is ineffective in the absence of the 
stomach. The same holds true if the nicotinic acid is given parenterally. It 
must, therefore, be concluded that after gastrectomy the animal is unable to syn- 
thesize codehydrogenase from nicotinic acid. Furthermore, protracted treatment 
with free nicotinic acid, by itself or in gastroprivic pellagra, may actually cause 
injury to the central nervous system. S. MorGutis (Chem. Abstr.). 


Studies on the Causation of Experimental Gastroprival Pellagra. Petri, Svend, 
Norgaard, Flemming, and Bandier, Erik. [Acta Med. Scand., 104, 245-60 
(1940). ] 

Pellagra was produced in young swine by gastrectomy. Parenteral adminis- 
tration of vitamin B, did not affect the development and course of the pellagra, 
nor did it influence the degeneration in the nerve cells. Similar results were 
obtained with riboflavin, which actually accentuated the nerve cell degeneration, 
or with vitamin A. But the simultaneous administration of vitamins B, and A 
appears to have a slightly favourable effect on the skin and hair of the experimental 
animals. S. MorcGutis (Chem. Abstr.). 


Irreversible Functional Disturbances in Chronic Pellagra. Mainzer, F., and Krause, 
M. [Acta Med. Scand., 104, 321-36 (1940).| 


Pellagrins, like Addison patients, are hypersensitive to insulin, responding with 
prolonged marked hypoglucaemia to otherwise clinically ineffective doses (5 units). 
This hypersensitiveness persists even when the chronic pellagra condition has 
improved or has been cured, while in acute cases of pellagra the clinical cure is 
apparently accompanied by a return to normal of the blood-sugar response to insulin. 
Qualitatively insufficient nutrition can, therefore, occasion an irreversible injury 
to function. S. MorGutis (Chem. Abstr.). 


Vitamin E (Synthetic a-Tocopherol) Therapy in Certain Neurologic Disorders (with 
Negative Results). Shelden, C. H., Butt, H. R., and Woltman, H. W. (Proc. 
Staff Meetings Mayo Clinic, 15, 577-80 (1940).] 
J. PixcHack (Chem. Abstr.). 


The Genesis of Pellagra. Harris, Seale. [Southern Med. J., 33, 1044-56 (1940). 


Review of the literature with 45 references and suggestions for further research. 
; J. PrncHacK (Chem. Abstr.). 


Some of the Uses of Vitamin B, in Neurology and Psychiatry. Willie, James 4. 
[Southern Med. J., 33, 1056-60 (1940).] 
J. Prncuack (Chem. Abstr.). 


Relation of Nicotinic Acid to Pellagra. Elvehjem, C. A. (Physiol. Rev., 20, 249-71 
(1940). 

A review summarizing nutrition and enzyme work which led to recognition 
of nicotinic acid. Significance of the discovery is discussed ; also activity, amounts 
necessary, toxicity, activity of closely related substances, and distribution in nature. 
The reaction of cozymase and nicotinic acid and the relation of nicotinic acid tu 
pigment excretion are discussed. 137 references. 

H. R. Getz (Chem. Abstr.). 


Whole Blood and Plasma Ascorbic Acid Concentrations in Patients with Pellagra and 
Associated Deficiency Diseases. Minnich, Virginia, Wright, Sydnev T., 
Moore, Carl V., and Spies, Tom D. [ Proc. Soc. Exptl. Biol. Med., 45, 441 
(1940).: 

In most of the patients examined blood ascorbic acid was below normal. 
L. E. Gitson (Chem. Abstr.). 
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Clinical Observation in Pellagra. Isikawa, Mitio. |Milt. Med. Akad. Kioto, 26, 
266-7 (in Japanese, 111-34) (1939).] 

Description of a case. A midbrain defect (probably a post-encephalitic change) 
presumably bore a definite, important relation to this disease. Such a defect 
probably resulted in a metabolic disturbance, as a reduction in the capacity to 
utilize vitamin B, especially the P-P factors, and protein cleavage products. The 
deficiency in amino acids in the disease was striking. Upon treatment with vitamin 
B the sores disappeared, first from the tongue, then gradually also from the neck, 
back of the hands and dorsum of the feet, although a brownish pigmentation 
remained on the latter. Pellagra should probably be divided into two forms : 
(a) the ordinary form of pellagra, caused by faulty nutrition and designated as 
“faulty nutrition pellagra,’’ and (b) other forms of this disease, caused by midbrain 
or pituitary anomalies and called “ centrally caused pellagra.” 

RuTH BERGGREN (Chem. Abstr.). 


Glossitis and Vitamin B, Complex in Pellagra, Sprue and Allied States. Manson- 
Bahr, P. [{Lancet, ii, 317-20, 356-9 (1940).] 

Glossitis and deficiency in vitamin B, appear to be common to pellagra, sprue, 
pernicious anaemia, idiopathic steatorrhoea and the nutritional anaemias. Through 
these and other factors the diseases are so closely related that borderline cases often 
embody features of two or more of the group. The group therefore has as many 
affinities in common as there are factors involved, and the clinical picture of any 
one of them varies with the presence or absence of one or more of the factors. 

E. R. Main (Chem. Abstr.). 


Pellagra among War Refugees in Shanghai, its Associated Deficiencies and Nicotinic 
Acid Treatment. Morris, H. H., Hwang, M. S., and Kuo, P. T. [Chinese 
Med. J., 57, 427-41 (1940).] 

Forty cases of pellagra were encountered among Shanghai refugees in 1939; 
all were associated with the polyneuritic type of beri-beri. It is suggested that a 
more gradual process of nutritional depletion is responsible for the pellagra. Sternal 
biopsies and determinations of gastric acidity, serum albumin and globulin are 
reported. W. H. ADOLPH (Chem. Abstr.). 


Effect of Aneurin and Pyrophosphate on Vitamin B Deficiency. Carlström, Birger, 
Sjögren, Bertil, and Svanteson, Gunnar. [Acta Med. Scand., 105, 84-7 
(1940).] 

In a number of pathological states involving the nervous system, musculature 
or liver, pyruvic acid and bisulfite-binding substances in the blood are increased. 
The return of these substances to a normal level as weil as general improvement in 
clinical conditions follows the administration of aneurin. However, there are 
pathological cases where neither the clinical condition nor the blood picture is 
affected even by large doses of aneurin. To find out if this was due to failure to 
phosphorylate the aneurin, a number of resistant cases showing disturbance in 
carbohydrate metabolism (puerperal hypocalcaemia, hyperemesis gravidarum) were 
treated with synthetic cocarboxylase, but with no effect. Since other enzymes 
besides cocarboxylase contain pyrophosphate, experiments were tried, with aneurin 
and pyrophosphate, or pyrophosphate alone, with most astonishing results. This 
suggested that the resistant cases lacked not only aneurin, but also phosphate 
suitable for reaction. S. MorGuLis (Chem. Abstr.). 


The Relation of Diet to the Occurrence of Ataxia and Degeneration in the Nervous 
System of Pigs. Wintrobe, Maxwell M., Miller, Joseph L., jun., and Lisco, 
Herman. [Bull. Johns Hopkins Hosp., 67, 377—400 (1940).! 

A nerve protecting factor is contained in liver and to a lesser extent in yeast, 

Young pigs, fed on a simplified diet, adequate in minerals, cod-liver oil and ascorbic 
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acid, developed a condition characterized by disturbed gait and extensive lesions in 
the nervous system when the yeast in the diet was reduced to a low level or omitted 
entirely. The lesions consisted of degenerative changes in the peripheral nerves, 
the spinal ganglia, the posterior roots, and the dorsal funiculi of the spinal cord. 
In extensive lesions, changes were also observed in the anterior horn cells. Defi- 
ciencies of vitamin K and vitamin A were not present. Substitution of thiamine, 
riboflavin or nicotinic acid (for yeast) separately or in various combinations did not 
prevent the manifestations. Wheat-germ oil alone failed to protect three pigs 
on the deficient diet, but when supplemented with yeast or liver, it protected five 
animals. Less extensive pathology was observed in animals receiving the deficient 
diet supplemented with a filtrate factor from yeast. Only five of twelve pigs fed 
yeast in large amounts remained entirely free from lesions. Whole desiccated 
liver provided full protection. ZELMA BAKER (Chem. Abstr.). 


Histopathological Studies on the Changes in the Central Nervous System in Experi- 
mental Carbon Disulphide Poisoning through Internal Use. Otuzi, Tatui. 
[Acta Med. Nagasakiensia, 1, Ref. 204-5 (1939).] 

In dogs with CS, poisoning, produced by the administration of an aqueous solu- 
tion of CS, through a stomach tube, the vascular changes are significant. An intense 
stasis irritates the vessels and causes proliferation of the cells of the vessel walls. 
Proliferation and hypertrophy of the glia cells then ensue. The changes in the 
ganglion cells are similar to those in intoxication in general, or in acute infectious 
diseases. RKuTH BERGGREN (Chem. Abstr.). 


Action of Cytotoxic, Antireticular Serum on the So-called Haemato-encephalic Barrier, 
Kavetskit, R. E., and Pasternak, M. N. (J. Med., Ukraine, 9, 1193-7 (1940).! 
Large doses of antireticular serum (three injections of 1 c.c. each) increase the 
permeability and change the regulatory function of the haemato-encephalic barrier 
in dogs. Smaller doses (0°1-0'05 c.c.) are not very active, and large injections of 
normal, heterogeneous serum cause all the activity to disappear. The haemato- 
encephalic barrier as well as other “ histohaematic ”' barriers belongs to the physio- 
logical system of conjunctive tissue. J. Pincuack (Chem. Abstr.). 


A Case of Paroxysmal Paralysis. Osazima, Siro. [Acta Med. Nagasakiensta, 1, 
Ref. 92-3 (1939).] 

A mild attack of paroxysmal paralysis occurred in a 19-year-old man after the 
consumption of large amounts of sucrose. An abortive attack followed an injection 
of adrenaline. No appreciable change was noted after administration of a thyroid 
preparation. ‘The patient’s reaction was moderately strong to pilocarpine, weaker, 
though positive, to atropine and adrenaline. In the interval and during the attack 
the assimilation of carbohydrates, by use of the Sakaguchi test meal (C..4., 16, 1605), 
was normal. During a natural attack there was a decrease in alkali reserve and 
serum K, an increase in blood lactic acid and blood pressure, neutrophile leucocy tosis 
and lowering of the electrical excitability of the muscles and nerves ; serum Ca and 
the rest N and its fractions in the blood were normal; the excretion of creatinine 
in the urine was not changed. Albuminuria and glycosuria were absent. 

Conclusion : The paralytic attacks in individuals who suffer from disturbances 
in the equilibrium of the vegetative-endocrine system are caused by auto-intoxi- 
cation with intermediate products, as lactic acid, produced by the disturbance in 
the carbohydrate metabolism. RuTH BERGGREN (Chem. Abstr.). 


Studies on the Central Nervous Regulation of the Liver Functions. Mituda, N., et al. 
[Japan J. Med. Sci., VIII. Internal. Med., Pediat. Psychiat., 5, Proc. 44-5 
(1038). 

In rabbits narcotized with urethan, shallow puncture of a point a few mm. 
below and outside the calamus scriptorius of the medulla oblongata (possibly 
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coinciding with the nucleus dorsalis of the vagus nerve) caused increased excretion 
of phenolsulphonaphthalein (I) through the bile-duct. The impulse to the liver 
probably passes over the vagus nerve. The detoxicating power of the liver for sali- 
cylate was distinctly increased 24 hours (but not 2 hours) after the puncture. Excre- 
tion of injected galactose by the liver is stimulated by puncture of a different point, 
slightly above the calamus scriptorius. The excitation of the excretion of I, 
caused by puncture of the thalamo-encephalon, is innervated by both the splanchnic 
and the vagus nerves. W. C. Tose (Chem. Abstr.). 


Relation between Lesions in Central Nervous System, Especially in Diencephalon, 

and Gastric Secretion. II. The Effect of Various Vegetative Nerve Poisons 

on Gastric Secretion before and after the Operation. Yuba, Masayost. [J]. 
Oriental Med., 32, 979—1050 (1940).] 

The effect of atropine, pilocarpine and adrenaline on total volume, acidity and 

total Cl of the secretion by Pavlov’s stomach pouch in dogs with and without test 

meal before and after diencephalic lesions, shows that the lesions produced in 


diencephalon by laminaria accelerate the cholinergic effect. 
S. Tasurro (Chem. Abstr.). 


Brain Pathology of Kaschin-Beck Disease. 1. Human Brains. Hsiang, Nat Shi. 
[J. Oriental Med., 33, 119-30 (1940).] 

Unique features of the brains of Kaschin-Beck case (K) are an increase of Fe 
and signs of retarded development. The Fe distribution, however, follows the 
order of physiological reaction (cf. Spatz, C.A., 17, 3361). II. Brains of non- 
Kaschin-Beck cases. Ibid., 131-6: A similar examination of five brains of non-K 
cases who lived long in the endemic area shows normal Fe reaction, and no sign of 
retarded brain development. III. Brains of domestic animals of the endemic area. 
Ibid., 137-43: The brain of dogs, hogs, ducks and fowls showed no abnormal Fe 
reaction. The Manchurian dogs showed, in the majority of cases, brain lesions 
typical of distemper. IV. The brains of dogs to which various amounts of iron 
were administered. Jbid., 145-8: Of the brain of four dogs given various amounts 
of Fe, two showed the typical distemper lesion, and three showed striking Fe 
reaction, but distribution of which was entirely different from that of K.V. Dis- 


cussion and conclusion : Ibid., 149-62 (German abstr., 17-18). 
S. TAsH1RO (Chem. Abstr.). 


Diabetes Mellitus amd the Hypophysis-Midbrain System. Köhne, Gisbert. [Endo- 
krirologie, 22, 241-54 (1939).] 

Studies made on the hypophysis and midbrain indicate that the primary cause 
of classical diabetes is not associated with these centres. However, changes in the 
hypophysis-midbrain region can definitely affect diabetes and divert the clinical 
course into atypical forms. S. MorGutis (Chem. Abstr.). 


Experimental Catatonia in a Chimpanzee. Jong, H. de. [Acta Brevia Neerland. 
Physiol., Pharmacol., Microbiol., 10, 86-8 (1940).] 

Two chimpanzees were injected intramuscularly with 10-50 mgm. bulbocapnine 
phosphate per kgm. One of the animals showed symptoms of experimental cata- 
tonia identical with those known to follow the administration of an average dose 
of this drug in other animals. The other, decorticated on one side one month 
previously, showed no symptoms other than a slight decrease of motor activity 
for about 5 min. E. Curzon (Chem. Abstr.). 


Observations of the Carbohydrate Metabolism of Brain Tissue with Special Reference 
to the Potassium Effect. Kimura, Yukitt. |Sci. Papers Inst. Phys. Chem. 
Research (Tokyo), 37, 488-518 (1940).| 


Rabbit brain slices were incubated in Ringer-Krebs solution containing glucose 
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in atmosphere of 95 per cent. O,-5 per cent. CO,; glucose consumption and lactic 
acid formation were detected ; respiration was expressed in terms of *' residual 
glucose ” (glucose consumed minus lactic acid formed). In the presence of KCI, 
the increased aerobic glycolysis remained relatively constant for two hours, while 
the increased respiration fell off rapidly. Addition of lactic acid to the medium 
did not prevent the increase in glycolysis caused by KCl. Concentrations of KCN 
from 10-3 M to 2 x 10-4 M inhibited respiration and aerobic glycolysis in the 
presence of KCl; at lower concentrations of KCN, respiration was only slightly 
affected while aerobic glycolysis was stimulated. Under normal conditions (absence 
of KCl) ethylurethan (1 per cent.) and malonic acid (107? M) had no significant 
effect on metabolism ; methylene blue (5 x 10-* M) stimulated respiration and 
aerobic glycolysis. In the presence of KC] ethylurethan depressed both respiration 
and glycolysis; malonate inhibited respiration and increased glycolysis; methylene 
blue inhibited respiration and glycolysis at a concentration of 5 x 10-4 M, but 
inhibited glycolysis alone at a concentration of 5 x 10-5 M ; neutral red had no 
effect. The results are discussed in terms of the Pasteur reaction and the C, 
dicarboxylic acid system of St. Györgyi. Z. BAKER (Chem. Abstr.). 


Availability of Sodium Pyruvate for Human Brain Oxidation. Goldfarb, Walter, 
and Wortis, Joseph. (Proc. Soc. Exptl. Biol. Med., 46, 121-3 (1941). cf. C.A., 
34, 33707, 6347*.] 
The intravenous injection of Na pyruvate did not arouse patients in hypo- 
glucaemic insulin coma, which indicates that the oxidation of pyruvate is not 
sufficient to support cerebral functions. L. E. Gitson (Chem. Abstr.). 


Creatine-Creatinine Excretion in Neuromuscular Diseases Treated unth x-Tocopherol 
and with Testosterone. Fleischmann, Walter. [Proc. Soc. Exptl. Biol. Med., 
46, 94-7 (1941). 

In moderate doses neither hormone had any effect on creatine-creatinine 
excretion in cases of amyotonia congenita and progressive muscular dystrophy. 
This suggests a fundamental difference between nutritional muscular dystrophy in 
rabbits and progressive muscular dystrophy, amyotonita congenita and similar 
neuromuscular disturbances in human beings. L. E. Gitson (Chem. Abstr.). 


Dehydrogenation of Pyruvic Acid in Nerve Tissue. Huszák, István. (Biochem. Z. 
306, 91-5 (1940). ) 

The C,-dicarboxylic acids have no effect (or at most only a very slight effect) 
on the anaerobic dehydrogenation of pyruvic acid by enzymes prepared from 
normal or avitaminotic brains. The effect of these dicarboxylic acids under 
aerobic conditions is thought to represent a very complex phenomenon. 

S. MorGutis (Chem. Abstr.). 


Oxidation of Glycogen by Brain Suspensions. Elliott, K. 4. C., and Libet, B. “J. 
Biol. Chem., 136, 797-8 (1940).! 

At least two mechanisms of carbohydrate oxidation occur in brain, one applying 
to glycogen and one to glucose. The effect of glycogen and glucose added together 
to a homogenized suspension of rat brain on the rate of O, uptake is almost exactly 
equal to their eftects when added separately. Increases in the concentration of 
either alone had no effect. The possibility that other tissues behave similarly to 
brain will be tested shortly. A. P. LotHrop (Chem. Abstr.). 


Neurohumoral Factors and the Sympathetic Nervous System. Kogan-Yasnyi, V. M. 
[Acta Med. U.R.S.S., 1, 567-77 (in French) (in Russian, 578) (1938); cf. 

C..4., 34, 51358.) 
A neurohumoral substance, which has a specific action on the sympathetic 
nervous system (s.n.s.), is present in the human organism, Jn bronchial asthma, 
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paroxysmal tachycardia and spastic colitis these humoral factors, which appear in 
various disturbances of the s.n.s., are found only during the attacks, while in hyper- 
tension they are present continuously. Their action can be compared to that of 
the adrenaline substance found during excitation of the s.n.s. (stable action extend- 
ing over the entire organism) and to the effect of a substance with parasympathetic 
characteristics (local action evident in various organs). A detailed biological and 
biochemical study of these humoral agents, which are still unknown, can be made 
in the blood of patients with different disorders of the s.n.s., during acute paroxysms 
or excitation of the s.n.s. Disturbances accompanied by any abundant discharge 
into the blood of a substance which stimulates the s.n.s. must be classed among the 
tenacious, incurable and alarming affections, while those accompanied by the 
secretion of a humoral substance which act on the parasympathetic system are 
characterized by attacks and assume a more chronic course. 
RuTH BERGGREN (Chem. Abstr.). 


Arsenic as a Possible Cause of Subacute Encephalomyelitis : Correlation of Chemical, 
Clinical and Histologic Observations. Ecker, Arthur D., and Kernohan, 
James W. (Arch. Neurol. Psychiat., 45, 24-43 (1941).] 


Because of the prevalence of As in food, etc., many persons may be slowly 
poisoned because of the cumulative effect. The symptoms of fatigue, headache, 
vertigo, drowsiness and impairment of mental activity in As poisoning are precisely 
the same as in ‘‘ progressive diffuse cerebral failure.” The actual concentration 
of As in the brains of some diseased patients was abnormally large, equalling that 
found in acute As poisoning. The observations, clinical, pathologic and chemical, 
in twelve cases of subacute encephalomyelitis were consistent with the hypothesis 
that they represented chronic As poisoning. G. H. W. Lucas (Chem. Abstr.). 


Chronaxia in the Infant. Hattori, Teinosuke. [Oriental J. Diseases Infants, 27, 
27-9 (1940).] 

The monthly changes in the chronaxia and rheobase of the anterior tibial and 
gastrocnemius muscles of 91 healthy, breast-fed infants are described. The 
chronaxias of these muscles, which were usually altered in infants with beri-beri, 
generally returned rapidly to normal after the administration of vitamin B,, 
although in many cases the changes in chronaxia persisted after complete disappear- 
ance of the clinical symptoms. The rheobase in infant beri-beri was generally 
decreased, though sometimes increased, and often remained low after disappearance 
of the clinical symptoms. The ratio of the chronaxias of the flexor to the extensor 
muscles was always higher than 1'oo in the infant with beri-beri. In infant pigeons 
with avitaminosis B due to a polished rice diet the anterior tibial muscle was more 
severely affected than the gastrocnemius muscle. The chronaxias decreased some- 
what before the appearance of the symptoms, then increased, and exceeded the 
normal value at the time of appearance of the symptoms. At the height of the 
paralysis both the chronaxias and the rheobase increased markedly ; the chronaxias 
of the extensor and flexor muscles approached each other and did not show the 
marked differences seen in infants with beri-beri. In some of the pigeons during 
the spasmodic and alarming periods the chronaxia and rheobase were greatly 
decreased. RUTH BERGGREN (Chem. Abstr.). 


An Amino-Acid Constituent of Ox-brain Cephalin. Folch, Jordi, and Schneider, 
Howard A. [J. Biol. Chem., 137, 51-62 (1941).] 


Cephalin prepared from ox brain contains from 40 to 70 per cent. of its N as an 
-amino acid. It has the reaction of a hydroxyamino acid and, although it has 
not been isolated, it has been tentatively identified as serine. The acid is apparently 
attached to the cephalin molecule by an ester linkage with the OH, since both the 
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NH, and the CO,H group are free in the intact cephalin. This finding is at variance 
with the accepted belief that all the N is in the form of ethanolamine. 
A. P. LotHrop (Chem. Abstr.). 


Experimental Demyelination of the Central Nervous System. I. The Encephalopathy 
Produced by Potassium Cyanide. Hurst, E. Weston. [Australian J. Expl. 
Biol. Med. Sci., 18, 201-23 (1940).] 


In addition to damage to myelin and nerve cells and even total necrosis of the 
grey matter, areas of partial or complete demyelination and of actual necrosis 
may occur in the white matter in the brains of monkeys poisoned with KCN. 

EDWARD EAGLE (Chem. Abstr.). 


Carbohydrate Metabolism of Patients with Defective Functions of the Antertor Lobe 
of the Hypophysis. Blagovestova, N. P. [Problemy Endokrinol. (U.S.S.R.) 
5, No. 2, 89-99 (1940).] 

The author investigated 144 persons with diseases of the anterior lobe of the 
hypophysis: 75 acromegalic cases, 18 with Cushing’s disease, 50 hypophysial 
dwarfs and 1 with Simmond’s disease. In hypophysial diabetes the sensitivity 
of the patients to carbohydrates is low. This is shown by the slow rise of the 
glucaemic curve and by the absence of the increase of sugar in urine after feeding 
sugar. In most cases hypophase is present after feeding sugar. The sensitivity 
to insulin is low, as shown by the slow decrease of blood sugar in feeding sugar 
with insulin and by the absence of a decrease of urine sugar from insulin treatments. 
Blood sugar in nanism is between 80 and go mgm. per cent. In some cases it is 
below 80 mgm. per cent. (50, 58 and 39 mgm. per cent.). Blood sugar in subnanism 
also tends to be low, but does not reach the low values of nanism. In nanism there 
are a strong reaction to carbohydrates, a sharp rise of the curve and a normal 
hypophase. The glucaemic curves in subnanism are normal. In general, in hypo- 
physial dwarfs the blood sugar on an empty stomach in most cases is at the lower 
limit of normal and in some cases below normal. In Simmond’s disease the blood 
sugar on an empty stomach is normal (99, 78 and 87 mgm. percent.). The glucaemic 
curve exhibits a slow rise and no hypophase is present. A sugar feeding with 
insulin (5 units) produced no rise of the curve and a weakly defined drop. In 
Cushing’s disease 3 out of 18 patients had a slight and variable glucosuria and one 
had a more defined glucosuria (2'2 per cent.). The blood sugar (except in one case) 
was normal, but had a tendency to higher values. The hypophase was normal. 
The changes of carbohydrate metabolism in Cushing’s disease can be of the character 
of hypophysial diabetes (analogous to acromegalic diabetes), pancreatic diabetes 
and adrenal diabetes. W. R. Henn (Chem. Abstr.). 


The Role of Free Amino-Acids in the Electrolyte Balance of Nerve. Silber, Robert H.. 
and Schmitt, Francis O. [J]. Cellular Comp. Physiol., 16, 247-54 (1940). 


Estimation of amino and carboxyl groups in extracts of lobster nerves shows the 
presence of about 0°30 milliequiv. of free amino acid per gm. nerve water. Asa 
dicarboxylic acid this amount would account for the greater part of the anion 
deficit (0°36 milliequiv. per gm.) in these extracts. The presence of a higher concen- 
tration of carboxyl than amino groups, as well as the fact that the substance forms 
an insoluble Ba salt in alcoholic solution, supports the view that the amino acid is 
dicarboxylic, but reasons are given which indicate that the anion is not glutamic 
or aspartic acid. Medullated nerves (cow spinal cord or frog sciatic) contain free 
amino acid in a concentration of approximately 0°03 milliequiv. per gm. tissue water. 
Even as dicarboxylic acid this amount would not account for more than a fraction 
of the anion deficit. It is suggested that the lipides (chiefly cephalin) of the myelin 
sheath bind considerable base in medullated nerve and may make up the remaining 
anion deficit. The concentration of amino and carboxyl groups in frog sciatic 
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nerve is not detectably altered by artificial summering of winter nerves, by asphyxia- 
tion or by aerobic stimulation. Organic anions may contribute to the production 
of the resting potential, especially in marine invertebrate nerves, where their con- 
centration may be 60 times that in blood. FELIx SAUNDERS (Chem. Abstr.). 


The Deposition of Lipides in Various Parts of the Central Nervous System of the 
Developing Rat. Fries, B. A., Entenman, C., Changus, G. W., and Chatkoff, 
I. L. [J. Biol. Chem., 137, 303-10 (1941); cf. C.A., 34, 1722!.] 


In each part of the central nervous system (spinal cord, medulla, cerebellum 
and forebrain), the maximum deposition of cholesterol, phospholipide and total fat 
acids occurs during the time between birth and the time the rat attains a weight 
of50gm. Throughout the entire period of observation the cord contained the highest 
amounts of these lipides and the medulla was next in order. The lipide composition 
of the cerebellum and forebrain was almost identical at all periods studied, and their 
lipide content was always lower then in either the cord or medulla. The pattern 
with respect to the amounts of lipides contained in each division of the central 
nervous system from birth to full growth is maintained relatively constant. The 
data were obtained from over 375 rats, and animals of the following weights were 
chosen for study : 5, 15, 25, 30, 50, 100, 200 and 300 gm. 

A. P. L. (Chem. Abstr.). 


The Relationship of Diencephalon to Body Temperature and Blood Pressure. Huztht, 
S., and Kusima, T. (Japan. J. Med. Sci., VIII, Internat. Med., Pediat., 
Psychiat., 5, Proc. 92-3 (1938) (in English).] 


Various chemical and physical agents were tried. The effects on water content 
of the anterior lobe of the diencephalon (I), or of the posterior lobe (II) and on the 
body temperature (III) were: Adrenaline or tetrahydro-2-naphthylamine increased 
I and III. Picrotoxin, antipyrine or camphor decreased III; colloidals increased 
II; in all four cases II increased. Atropine or CO increased I and II. Quinine- 
HCI had no effect on I and II. The effects of diathermy and changes of blood 
pressure on I, II and III were studied. In cases where I and II increased, the 
amount of lactic acid in the brain also increased. The method of applying the 
drugs is not stated and no quantitative data are given. 

W. C. ToBIE (Chem. Abstr.). 


Action of the Autonomic Nervous System on the Secretion of Lymph. Yaroslav, S. Yu, 
Glagolev, V. P., Semenko, B. M., and Kreimer, B. Ya. |J. méd., Ukraine, 9, 
1377—88 (in Russian, 1388-9; tn French, 1389—90) (1940).] 


Arecoline (I), nicotine (II), pilocarpine (III), physostigmine, choline-HCl (IV), 
BaCl,, pituitrin (V), prolanol (VI) and histamine (VII) re-enforce the secretion of 
lymph in dogs, I and II being the most active. The effect is due to reaction on 
the parasympathetic system and to a change in the osmotic pressure in the tissues. 
Increased filtration is also lymphagogic, e.g. large quantities of NaCl solution or 
a concentrated solution of Na,SO,. An accelerated respiration enhances lymph 
formation even after death. An animal killed by III or adrenaline (VIII) also 
Shows a rise in lymph formation. Electric stimulation of the vagus also has a 
lymphagogic effect. Atropine (1X) can increase or decrease lymph secretion, 
ergotamine (X) decreases it, but neither can stop it. Yohimbine and nitroglycerine 
diminish lymph formation. The lymphagogic effect of VIII cannot be explained 
simply on the basis of hypertension. Removal of the spleen does not diminish 
the lymphagogic action of VIII. VIII is active even after preliminary injection 
of IXor X. A lymphagogue can raise lymphatic pressure in the thoracic duct up to 
11-12 mm.Hg. The lymphagogic action of VI, insulin (XI) and thyroidine is 
only shghtly understood. The red corpuscles found in the excreted lymph are there 
largely by virtue of anastomosis between the veins and the lymphatic vessels. 
The above preparations also alter the permeability of the capillary walls, e.g. after 
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injection of indigocarmine this dye appears in the lymph. The characteristics 
of lymph are changed after the injection of VII, IX, XI or leech muscle extract. 
Profound narcosis decreases lymph formation. The sudden variations in blood 
pressure after section of the spinal cord temporarily increase lymph flow. 

J. Prxcuack (Chem. Abstr.). 


2. Pharmacology and Treatment. 


Effects of Body Temperature and of Pentobarbital on Brain Damage Produced bv 
Insulin Shock. Tyler, David B. [Proc. Soc. Exptl. Biol. Med., 45, 113-19 
(1940). ] 

If the body temperature of cats was allowed to fall to 6-11° below normal 
during insulin shock much less brain damage was produced. Pentobarbital with 


insulin produced a prolonged post-hypoglucaemic coma. 
L. E. Gitson (Chem. Abstr.). 


ners during Insulin Shock. Antcgnetti, L., and Novelli, E. {Minerva med., 
» 357-8, 350-60 (19409).] 


Mi shock caused a diminution of blood ketone values which were inde- 
pendent of blood sugar and alkali reserve. Adrenaline, injected at the beginning 
of hypoglucaemic coma, arrested the diminution of (but did not increase) the blood- 
sugar values and always increased ketonaemia. The literature and underlying 
principles are discussed. HELEN LEE GRUEHL (Chem. Abstr.). 


Vago-Insulin and Sympathetico-Adrenal Systems : Their Mutual Relationship. II. 
Reaction to Cocaine and Bulbocapnine. Feldman, J., Cortell, R., and Gellhorn, 
E. [Proc. Soc. Exptl. Biol. Med., 46, 157-60 (1941).] 


Cocaine and bulbocapnine, although acting quite differently on the somatic 
nervous system, have a similar action on the autonomic system. They stimulate 
both the vago-insulin and the sympathetico-adrenal system. The effect on the 
latter predominates in the normal animal. L. E. GiıLson (Chem. Abst.). 


The Effect of Electrically Induced Convulsions on Vago-Insulin and Sympathetico- 
Adrenal Systems. Kessler, M., and Gellhorn, E. [Proc. Soc. Exptl. Biol. 
Med., 46, 64-6 (1941).] 


The convulsions produce a hyperglucaemia in the normal, a hypoglucaemia in 
the adrenalectomized, and no change in blood sugar in the adrenalectomized- 
vagotomized rat. The convulsions excite both the vago-insulin and sympathetico- 
adrenal systems. The effect on the latter is greater. 

L. E. Gitson (Chem. Abstr.). 


Production of Neuronal Injury and Necrosis with the Virus of Poliomyelitis in Rabbits 
during Insulin Hypoglycaemia. Sandler, Benjamin P. [Am. J. Path., 17 
69-79 (1941).] 

Disturbances in carbohydrate metabolism, especially hypoglycaemia, may be 
an important factor in determining susceptibility to the virus of poliomyelitis in 
man and the monkey. The blood sugar of the rhesus monkey during tolerance 
tests has been observed to fall as low as 60 mgm. per 100 c.c. The blood sugar of 
the fasting rabbit is maintained at or above 100 mgm. per 100 c.c. By depressing 
the blood sugar to 60 mgm. or less, it has been possible to produce neuronal injury 
in the anterior horns with the virus of poliomyelitis, both by intracerebral and by 
intranasal inoculation. F. B. SEIBERT (Chem. Abstr.). 
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Relative Changes of Blood- and Cerebro-spinal Fluid-Sugar in Schizophrenic Patients 
Treated with Insulin. Suh, T. H., Chang, Y. C., and Chang, I. [Chinese 
Med. J., 56, 232-40 (1939).] 

Coma-producing doses of insulin cause a fall in the cerebro-spinal fluid sugar 
which is smaller than, and lags behind, that of blood sugar. This fall in the cerebro- 
spinal fluid sugar tends to continue for 1-3 hours after administration of glucose, 
despite a prompt rise in the blood sugar. B. C. P. A. (Chem. Abstr.). 


Action of Various Substances on Insulin Hypoglycaemta in Hypophvsectomized Dogs. 
Fonet, E.G. |Rev. soc. argentina biol., 15, 393 (1939).] 


Hypophysectomized dogs, 24 hours after the last meal, were injected with 
insulin (0°25—2 units per kgm.) intravenously. When convulsions appeared a 5-10 
per cent. solution in saline of the substance studied was injected intravenously 
(gm. per kgm.). Blood sugar was determined before giving the insulin and every 
15-30 min. following. Glucose produced a rapid recovery. Maltose, fructose, 
mannose and galactose also produced a rapid recovery, but in some cases 
fructose was not efficacious and galactose and mannose produced incomplete and 
transitory recoveries. Lactic and pyruvic acids had no effect on the hypoglycaemia 
and symptoms. Pyruvic acid was toxic. B. C. P. A. (Chem. Abstr.). 


Physico-chemical Basis of a New Theory of Narcosts. Seelich, F. (Arch. ges. Physiol. 
(Pfliigers), 243, 283-302 (1940).] 

CHCl, and the C, to C, alcohols reversibly increase the surface tension of a 
H,O-oil interphase, in the presence of a surface-active substance such as lecithin or 
ergosterol. A rise in temperature by shifting the absorption equilibrium induces 
a similar effect. The phenomenon is offered as a basis for explaining narcosis and 
the narcotic effect of hyperthermia. ARTHUR GROLLMAN (Chem. Abstr.). 


The Effect of Some Narcotics upon the Glucose Uptake of a Dog Brain. Chang, I., 
and Yu, Jack-Min. [Chinese J. Physiol., 15, 269-74 (1940).] 


The theory that narcosis may be due to an inhibition in the glucose oxidation 
of the brain tissue was examined in the intact animal by determining the difference 
between the glucose contents of arterial and cerebral venous blood. It was found 
that while ether produced a marked diminution in this difference, barbital, urethan, 
chloral hydrate and amytal produced no such change. 

WALTER H. SEEGERS (Chem. Abstr.). 


Electrocardiographic Changes following Metrazol-induced Convulsions. Kline, 
Edward M., Fetterman, Joseph L., and Williams, Guy H. [J. Am. Heart J., 
20, 702-14 (1940).] 

In 43 metrazole-induced convulsions and after nine injections of the drug in 
amounts insufficient to produce a convulsion, there was a rise in both systolic and 
diastolic blood pressure and a change in the heart rate. The striking disturbances 
were the arrhythmias which frequently occurred. The authors attribute these 
changes to increased vagal tone and factors suchas asphyxia. After the convulsions 
the T waves of the electrocardiogram became tall and pointed, and the value of 
the Bazett systolic index was greatly reduced. No permanent alterations of the 
cardiac mechanism occurred. ZELMA BAKER (Chem. Abstr.). 


Reactions of Alcohol-Tolerant Rabbits to Pentobarbital, Evipal, Ether, Amidopyrine 
and Meirazole. Ahlquist, Raymond P., and Dille, James M. |J. Pharmacol., 
70, 301-8 (1940).] 
Alcohol-tolerant rabbits are much more resistant than normal rabbits to the 
depressant effects of pentobarbital, evipal and Et O. The response to amidopyrine 
and metrazole is not measurably changed. L. E. G. (Chem, Abstr.). 
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The Action of Adrenaline in Anxiety. Richter, Derek. [{Proc. Rov. Soc. Med.. 33, 
615-18 (1940).| 

Two biochemical mechanisms which may influence the action of adrenaline in 
anxiety are suggested: (1) About 70 per cent. of adrenaline, administered orally, 
was found in the urine as an ethereal sulphate, in which adrenaline was conjugated 
with sulphate on one of its phenolic hydroxy groups. It is suggested that the 
inactivating enzyme is the “ sulfosynthase ” (the system responsible for the syn- 
thesis of sulphate esters). Animal experiments showed that the liver is especially 
active in the inactivation of adrenaline ; the effects of adrenaline are prolonged 
and intensified by hepatectomy. After injection of other polyphenols, animals 
appeared hypersensitive to adrenaline or to the effects of stimulating the sympa- 
thetic nerves, presumably because the polyphenols compete with the adrenaline- 
detoxifying enzyme. A deficiency in the system inactivating adrenaline may play 
a part in certain types of anxiety. (2) Adrenaline accelerates the rate of phos- 
phorylation of glycogen; the immediate hyperglycaemia causes a secondary 
liberation of insulin which may result in a marked hypoglycaemia. It is suggested 
that this effect of adrenaline on the glycogen reserves and blood sugar may be a 
factor in the type of anxiety, which responds favourably to glucose administration. 
The emotional response to adrenaline is also discussed in terms of a ‘‘ coenaesthetic 
cycle,” in which there is a mutual interaction between a cortical pattern and a 
visceral organ so that each may increase the degree of excitation of the other. 

ZELMA BAKER (Chem. Abstr.). 


Sulphathiazole Therapy in Epidemic Cerebro-spinal Meningitis. Pulver, W."Schwetz. 
med. Wochschr., 70, 887-90 (1940).] 


Administered intramuscularly and in exceptional cases intravenously with 
dextrose, sulphathiazole in total dosage of 12-20 gm. within 4-7 days effected the 
recovery of 24 out of 26 patients. Within two days the leucocyte count of the 
blood decreased from 24,800 and 30,200 to 5,800 and 6,700 in individual cases 
respectively. There was a rapid return to normal levels in the blood sugar, albumin 
and chloride contents. No Seon ary reactions from the drug were observed in 
most cases. M. M. R. (Chem. Abstr.). 


Stimulant Effects of Ethyl Alcohol in Cortico-Hypothalamic Functions. Masserman, 
Jules H. (J. Pharmacol., 70, 454-9 (1940); cf. C.A., 34, 66885. 


In cats lightly anaesthetized with Et,O the direct or intraperitoneal injection 
of dilute EtOH may produce stimulant effects on the hypothalamus, but not on 
the sigmoid cortex. EtOH in small easily metabolized quantities may therefore 
facilitate the reactivity of the central nervous system, especially in the lower 
diencephalic centres. L. E. Gitson (Chem. Abstr.) 


Influence of Unilateral and Bilateral Removal of the Cerebral Cortex on the Action of 
Some Mydriatic Drugs. Gtrndt, O., and Evers, A. |Arch. expll. Path. 
Pharmakol., 195, 280-94 (1940).] 

In cats removal of the cerebral cortex greatly intensified the mydriatic action 


of atropine, but had no effect on the mydriatic action of morphine or l-pseudo- 
ephedrine. L. E. Gitson (Chem. Abstr.). 


The Treatment of Amyotrophic Lateral Sclerosis with Vitamin E (Tocopherol). 
Wechsler, I. S. (Am. J. Med. Sci., 200, 705-78 (1940).] 

Treatment with x-tocopherol acetate per os, tocopherol in oil administered 
intramuscularly, an E-rich diet, bile and vitamin B complex improved 11 out of 
20 Cases. Considerable discussion is given of relation of improvement to age, sex 
and severity of disease, gastro-intestinal and hepatic disease, of natural versus 
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synthetic vitamin and effect of other vitamins. Some of the evidence points to 
interference with the absorption of vitamin E. 
FERRIN B. MORELAND (Chem. Abstr.). 


The Antineuritic Action of Homologues and Analogues of Vitamin B,. Schultz, Fritz. 
(Z. physiol. Chem., 265, 113-28 (1940).] 


Thirty-nine compounds were tested for vitamin B, activity in curing poly- 
neuritis of pigeons. Many of these are active. The specificity of vitamin B, 
action is less than previously supposed. The following compounds are arranged in 
order of decreasing activity (approx.), only differences from vitamin B,, 2’-methy]- 
5'-(4-methyl-5-8-hydroxyethythiazolium chloride) methyl-4’-aminopyrimidine, being 
indicated. 2’-Ethyl-, m.236°; vitamin-B,; 4-ethyl-, m.217°; 2’-ethyl-4 ethyl-, 
m.220°; 2-propyl-, m.245°; 2’-isopropyl-, m.243°; 2’-H; 4-propyl-m.223° ; 
2’-ethyl-4: propyl, m.216°; 4-H, m.223°; 5’-ethyl, m.238°; 5-é-hydroxybutyl- 
m.233°; 4’-methyl-amino, m.253°; 5-8-chloroethyl-, m.223°; 5-8-ethoxy-ethyl-, 
m.238° ; 6’-methyl-, m. 242°; 2’-H-6’-methyl-, m. 242°. The activities vary from 
2.1 y per unit to 11,800 y per unit (vitamin B, 2°5 y per unit). The following com- 
pounds are inactive in the doses tested: 2’-phenyl-, m. 228°; 5-hydroxymethyl-, 
m. 227°; 5-w-hydroxyhexyl-, m. 225°; 5-$-mercaptylethyl-, m. 1807; 5-3-bromo- 
ethyl-, m. 213° ; 5-3-aminoethyl-, m. 253°; 5-vinyl-, m. 235°; 5-methyl-, m. 268° ; 
5-butyl-, m. 251°; 5-acetyl-, m. 204°; 4-ethyl-5-methyl-, m. 256°; 4-hydroxy- 
methyl-5-H, m. 226°; 4-H-5-H, m. 248°; 2!- setae -4- -H-5- “methyl, m. 306°; 
2’-ethyl-4-H-5-H, m. 251°; Se substituted for thiazole S, m. 203°. The esters of 
aneurin (acetate, cocarboxylase, benzoate, monophosphate and chaulmoograte) 
show a more protracted action than the parent aneurin, B, phenylurethan is active 
but does not produce 100 per cent. cures. MILTON Levy (Chem. Abstr.). 


Distribution of Vitamin D in the Brain after Repeated Administration of Massive 
Doses: Histological Investigation of D-Hypervitaminosis. Vollmer, Hermann. 
‘Arch. Pediatrics, 58, 9-20 (1941).| 


Two children (aged 3 years and 1g months respectively) with fatal diseases 
received intramuscularly a total dose of 200,000 units of vitamin D, per kgm. of body 
weight in divided doses over a period of 6- 19 days. On post-mortem examination, 
macroscopic and microscopic, no evidence of D-hypervitaminosis was found. 
Bio-assays were made of certain organs for vitamin D. In one case the last dose 
was given seven days before death ; vitamin D was not found in the thalamus, 
bypothalamus, hippocampus, corpus striatum, frontal lobe, medulla, hypophysis, 
thymus, liver and blood ; the skin contained approximately 15 units per gm., the 
thyroid and parathyroids <15 units per gm. In the other case the last dose was 
given three davs before death ; vitamin D was not found in the skin and the middle 
convolution of the brain. J. S. H. (Chem. Abstr.). 


Alteration of the Peripheral Nerves and Nerve Endings in Experimental Avitaminosis A. 
Sekizima, Kiyosi. |Mitt. med. Akad. Kioto, 26, 813-15 (in Japanese, 
673-91) (1939).] 

Avitaminosis A represents not only a local disease of the eyes, as xerophthalmia, 
but also results in a general disturbance in nutrition or metabolism, for which the 
changes in the nerve tissues together with eye difficulties are important symptoms. 

RUTH BERGGREN (Chem. Abstr.), 


The Effect of Some Narcotics on the Excitability of the Vasoconstrictor Fibres of the 
Sciatic Nerve of a Frog. Thor, W. jArch. ges. Phvsiol. (Pflügers), 242, 
577-86 (1939).] 

The differences in behaviour of the vasoconstrictor and the somato-motor 
fibres of the sciatic nerve to local anaesthesia were studied in anartificially perfused 
vascular preparation of the posterior extremities of a frog  (Lawen-Trendelenburg 
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preparation). The “ spontaneous rhythm ” in the amount of perfusion fluid in 
many cases was not due to periodic changes in the peripheral vessels, but to rhythmic 
contractions in the cloaca which had not been completely removed. This caused 
a rhythmic inhibition of the flow from the iliac veins. In local anaesthesia of the 
sciatic nerve a distinct increase in excitability was evident at the beginning of the 
narcosis, after which a decrease in excitability of the vasoconstrictor fibres was 
revealed by selective stimulation with a sinusoidal a.c. Upon washing out the 
narcotic a transitory increase in excitability again appeared. In general, the 
increase in excitability of the vegetative fibres was greater than that of the somato- 
motor fibres. If a weak urethane solution was used, the vegetative fibres were 
more difficult to anaesthetize than the motor fibres. At higher concentrations the 
anaesthesia appeared so quickly that no difference was evident. Urethane caused 
the greatest increase in excitability. When a cocaine solution was used, the narcosis 
of the vegetative fibres usually appeared earlier than that of the motor fibres. 
If the excitability had been suppressed through treatment with cocaine, it could 
not be restored by repeated washing. RUTH BERGGREN (Chem. Abstr.). 


Cobalt Colour Reaction of Barbiturates. Rtilev, Richard F., Krause, R. F., Steadman, 
Luville T., Hunter, F. E., and Hodge, Harold C. {Proc. Soc. Exptl. Biol. 
Med., 45, 424-7 (1940).] 


Numerous substances give a colour reaction with Co acetate and isopropyl- 
amine similar to that given by barbiturates. Some of these substances have been 
found in CHC], extracts of urine containing no barbiturates. 

L. E. Gitson (Chem. Abstr.) 


Barbiturates. XXIII. The Effect of Analeptics on Depression by Pentobarbital 
Used in Experimental Cocaine Poisoning. Krop, Stebhen, Hazleton, Lloyd 
W., and Koppanyi, Theodore. ‘Anaesthesia and Analgesia, 20, 15-18 (1941). 


In cocaine-poisoned rabbits picrotoxin or metrazole appeared to be able to 
produce convulsions without interrupting the narcosis or shortening the recovery 
period. Cocaine seemed to enhance pentobarbital narcosis. 

G. H. W. Lucas (Chem. Abstr.). 


Comparative Depressant Action of Pentothal and Thioethamyl. Boyd, Eldon M. 
[Proc. Soc. Exptl. Biol. Med., 46, 98-9 (1941).! 


Pentothal (Na ethylmethylbutylthiobarbiturate) and thioethamy] (Na isoamyl- 
ethylthiobarbiturate) showed approximately the same activity by all the physio 
logical methods of testing used. L. E. Gitson (Chem. Abstr.). 


Pharmacological Studies in Experimental Alcoholism. I. Effect of Svympathomimetic 
Substances on the Blood Alcohol Level in Man. Rinkel, Max, and M verson, 
Abraham. |]J. Pharmacol., 71, 75-86 (1941).| 


Benzedrine sulphate, paredrine, adrenaline-HCl and atropine sulphate lowered 
the blood EtOH concentration level reached after ingestion of a given quantity of 
dilute EtOH, probably by inhibiting absorption from the alimentary tract and by 
delaying the emptying of the stomach. Their eftectiveness decreased in the order 
of naming. IL. E. Gitson (Chem, Abstr.). 


Further Study of Central Stimulation from Sympathomimetic Amines. Schulte, 
J-W., Reif, E. C., Bacher, J. A., jun., Lawrence, W. S., and Tainter. M. L. 
[J. Pharmacol., 71, 62-74 (1941); cf. C.A., 33, 87982.] 


The movement of rats in suspended activity cages were counted after treatment 
with 75 different amines. The optimum central stimulation resided in the d-phenvl- 
isopropylamine structure, and all deviations from this configuration were accom- 
panied by large reduction in potency. d-Benzedrine was the most eftective of all 
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compounds, then, of the closely related compounds, the potency decreased in the 
order, dl-benzedrine, |-benzedrine, l-adrenaline, l-ephedrine, d-pseudoephedrine, 
l-pseudoephedrine, dl-ephedrine and d-ephedrine. The weakening effect of various 
substituent groups is discussed. L. E. Gitson (Chem. Abstr.). 


Response of the Central Nervous System to the Application of Carcinogenic Hydro- 
carbons. II. Methylcholanthrene. Peers, James H. [Am. J. Path., 16, 
799-816 (1940); cf. C.A., 33, 8784°.| 


Cholesterol pellets containing 10 per cent. methylcholanthrene were implanted 
into the brains of 99 albino mice. The first tumour appeared on the roist day 
and the experiment was terminated after 193 days. Among 87 animals, surviving 
into the tumour-bearing period, 28 animals developed 32 tumours. Seventeen of 
the tumours were sarcomas of mesodermal origin, and 15 were gliomas. 

F. B. SEIBERT (Chem. Abstr.). 


The Influence of Nicotine upon Reflex Activity. Novikova, A. A. [Bull. biol. med. 
exptl. U.R.S.S., 9, 38—42 (1940) (in English).] 


The injection of o'1-2°0 mgm. of nicotine (I) into the electrically stimulated 
hind legs of a frog with isolated spinal cord led to an immediate strong (4-fold) 
increase in excitability which lasted 8-10 min., after which the reflexes gradually 
diminished, total inhibition being reached in about 60 min. The injection of 0°02 
mgm.ikgm. body weight of I into dogs with food-conditioned reflexes caused a loss 
in distinction between strong and weak stimuli. Moderate doses (0°06 mgm. /kgm. 
body weight) produced panting and spontaneous salivation between conditioned 
stimulations, while doses of 0-2 mgm./kgm. (5'0 mgm. per dog) caused deep inhibi- 
tion of conditioned food reflexes to all stimuli. Large doses of I produced an 
inhibition of the function of the cerebral cortex and not merely a paralysis of the 
centre of salivation. Doses of o°1-0'15 mgm./kgm., which caused deep inhibition 
of conditioned reflexes, produced an increase in the secretory response to uncon- 
ditioned food stimuli. S. A. KARJALA (Chem. Abstr.). 


The Action of Strychnine and Other Poisons on the Isolated Spinal Cord of Cold- 
blooded Animals. Trurnit, H. J. (Arch. ges. Physiol. (Pfliigers), 243, 
562—602 (1940).] 

The effects of strychnine, caffeine, metrazole and CO, on the heat production 
by the isolated spinal cord of the frog were studied as a means of determining the 
mode of action of these various central nervous system stimulants. The mechanism 
appears to be different in the case of each compound investigated. 

ARTHUR GROLLMAN (Chem, Abstr.). 


The Effect of the Vegetative Nervous Svstem on the Function of the Thyroid Gland. 
The Effect of Atropine on the Contents of Iodine in the Blood and the Thyroid 
Gland and on the Proteolysis of the Liver in Rabbits and Dogs. Petrova, A. N. 
“Problemy Endokrinol. (U.S.S.R.), 5, No. 1, 3-19 (1940). | 


. 
ot 


Repeated administration of atropine to rabbits in doses of 1-5 mgm, per kgm. 
caused no change in the content of I in blood and in the thyroid gland, or in the 
morphology of the latter; proteolysis of the liver increased. Repeated adminis- 
tration of atropine to rabbits in doses of 3 mgm. per kgm. caused a slight decrease 
of I in the thyroid gland and a growth of connective tissue ; proteolysis of the liver 
increased and the content of I in blood remained unchanged. Continued adminis- 
tration of atropine in still greater amounts (5 and 7 mgm. per kgm.) caused a sharp 
decrease of the content of I in the thyroid gland and a greater growth of the con- 
nective tissue than in previous experiments; proteolysis of the liver increased 
and the I level in blood remained unchanged. Under the influence of repeated 
administration of atropine to dogs (t mgm. twice daily) the contents of I in blood, 
the content of I in the thyroid gland and the morphological picture of the thyroid 
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gland remained unchanged ; proteolvsis of the liver increased. A single adminis- 
tration of atropine to dogs (2 mgm.) caused an increased content of IT in blood, a 
decrease of the I content in the thyroid gland and an increase of the proteolysis 
of liver. Proteolysis of liver increases under the influence of atropine regardless 
of the state of activity of the thyroid gland. W. R. Henn (Chem. Abstr.). 


Interaction of Sympathomimetic Substances on Adrenergic Transmission. Jang, 
Chang-Shaw. (J. Pharmacol., 70, 347-61 (1940); cf. C.A., 34, 2923.] 


Tyramine, synephrine, epinine, adrenaline, adrenalone, noradrenaline, benze- 
drine, ephedrine, paredrine, corbasil, cocaine, procaine, and stovaine were examined 
on the rabbit’s ear, frog heart and spinal cat for their interaction on adrenergic 
transmission. In low concentrations most of the amines increase the effect of 
adrenaline and of nervous stimulation. In high concentrations all the compounds 
have a desensitizing or an antagonistic action on the above effects. The mechanism 
of their action is discussed. L. E. Gitson (Chem. Abstr.). 


Guanidine Hydrochloride. I. The Action of Guanidine on the Motor Nervous System 
and the Skeletal Muscle of the Rabbit in situ and the Influence of Some Pharma- 
ceutical Agents on this Action. Kato, Hidekazu. |Mitt. med. Akad. Kioto, 
25, 35-81 (in Japanese, 210-11) (1939).] . 


Experiments on indirect stimulation of the sciatic nerve and direct stimulation 
of the gastrocnemius muscle after the intravenous injection of guanidine (I) revealed 
an increase in the excitability of the motor nerve endings of the rabbit ; 0-27 gm. 
I/kgm. produced a more striking increase than 0-25 gm. I/kgm. The excitability of 
the nerve and muscle remained unchanged after eight intravenous injections of 
3 c.c. M/8 CaCl, administered at 20-min. intervals. The increase in excitability 
of the motor-nerve ending produced by injecting I was inhibited by the injection 
of CaCl,. In similar experiments using y c.c. instead of 3 c.c. M/8 CaCl, a transitory 
decrease occurred on indirect stimulation. Subcutaneous injection of 10 units 
parathormone did not affect the excitability of the nerve and muscle, but diminished 
the increase in excitability of the motor-nerve ending produced by I. Curare and I, 
and also MgSO, and I, exhibited an antagonistic action on the motor-nerve endings. 
Both before and after the injection of I into the rabbit with completely degenerated 
sciatic nerve electrical stimulation of the nerve was entirely without effect, while 
that of the gastrocnemius muscle was effective. I caused a smaller increase in 
excitability of the motor-nerve ending in bilaterally splanchnicotomized rabbits 
than in normal rabbits. BaCl, increased the excitability of the motor nerve and 
acted synergistically with I. During stimulation of the motor cortical area or of 
the sciatic nerve the stimulus threshold decreased after the intravenous injection 
of I alone, but increased after the combined injection of I and CaCl, or MgSO, ; 
therefore, no conclusion could be drawn as to the central action of I. The excita- 
bility of the motor centre increased on direct application on dilute solutions of I, 
but decreased after concentrated solutions. The excitability of the motor cortical 
area decreased during direct application of M/8 CaCl, or MgSO.. 


II. The Influence of Guanidine Hydrochloride and Some Pharmaceutical Agents on 
the Chronaxte of the Rabbit. lbid., 402-3 (tn Japanese), 265-92. | 

After the intravenous injection of 0-27 gm. guanidine-HCl (I) per kgm. into 
rabbits the rheobase decreased and the chronaxie increased in both the gastro- 
cnemius and the anterior tibial muscles and the chronaxie of the flexor : chronaxie 
of the extensor ratio deviated from the normal. The rheobase increased after five 
intravenous injections of 9 c.c. M/8 CaCl, at 20-min. intervals. The chronaxie 
was not changed in half the experimental animals but was prolonged in the others. 
The ratio decreased (e.g. from 1:2 to 1:3). The rheobase and chronaxie were 
unchanged after eight intravenous injections of 3 c.c. M/8 CaCl, at 20-min. intervals. 
The changes in rheobase and chronaxie produced by I were suppressed by the 


1942. BIBLIOGRAPHY AND EPITOME. 273 


injection of this small amount of CaCl,. In rabbits in deep narcosis after the 
subcutaneous injection of 2-0 gm. MgSO,k/gm. the rheobase increased considerably 
and the chronaxie was also markedly prolonged, especially in the flexors. The 
ratio increased (e.g. from 1 : 2 to I : 1:2) or was inverted (e.g., from 1: 2 to 2: 1). 
The changes in the rheobase, chronaxie and ratio produced by MgSO, were inhibited 
by the intravenous injection of I and all three values returned nearly to normal. 
MgSQ, is antagonistic to I. In the rabbit the subcutaneous injection of BaCl, 
caused a decrease in the rheobase, a prolongation of the chronaxie and a change in 
the ratio. BaCl, is synergistic with I. RUTH BERGGREN (Chem. Abstr.). 


Treatment of Chorea by Injection of an Ether Extract of Brain Lipoids. Hollander, 
Edward. (Med. Record, 152, 300-1 (1940).] 


Replacement of damaged nerve lipoids in 5 cases of chorea by intramuscular 
injection of ether extracts of brain lipoids gave good results without any reactions. 
The extract was prepared by shaking 1 gm. of comminuted ox brain three times 
with 11 alc., removing excess alc., squeezing the tissue through linen and shaking 
vigorously for 30 min. with 11 ether. The tissue was again shaken after standing 
48 hrs. ina refrigerator. After filtering through cotton and filter-paper, the filtrate 
was evaporated to dryness over a water bath, leaving a sterile, yellow residue 
consisting chiefly of cephalin with small amounts of lecithins and myelins. The 
residue was stirred with 500 c.c. sterile physiological saline and the suspension 
placed in 20 c.c. ampoules and stored in a refrigerator. 

J. PrincHack (Chem. Abstr.). 


Studies on the Sleep Centre. Sinokawa, T., Inada, N., Yosthara, H., Aburaya, T., 
Togast, N., Mivazt, M., Ogasawara, Y., and Oda, S. [Japan. J. Med. Sci., 
VIII Internal Med. Pediat. Psychiat., 5, Proc. go—2 (1938) (tn German).| 


Cats were used. Quantitative data are given for the amounts of the hypnotics 
required to produce sleep when injected into various parts of the brain and other 
portions of the body. The amounts required when injections were made into the 
tuber cinereum (sleep centre) were very small (about x, to of that required 
intramuscularly), and were (in mgm. per kgm. of body weight) : Na barbital 0-6- 
2:0; Na phenobarbital, 0-2-1-0; somnifen, 1:2—4:0 ; ergotamine 10. Large amounts 
of chloral hydrate (3-6-4) injected into the tuber cinereum did not produce sleep. 

W. C. Tosie (Chem. Abstr.). 


Nervous Complications from Gold Therapy. Käfer, José Pereyra. [Semana méd. 
(Buenos Aires), 11, 420-31 (1940); cf. C.A., 34, 7413..] 


Au therapy affects the nervous system leading to polyneuritis with a variety 
of manifestations and occasionally to psychosis. Most of the patients recover 
completely ; however, the mental disturbances tend to persist. The slow elimina- 
tion of Au, the state of kidneys and liver must be considered in medication with Au. 
The treatment of the toxic symptoms consists in daily intravenous injections of 
Na,S,O, solution, liver extract, glucose and Ca. Insulin and vitamin B are also 
recommended. A. E. MEYER (Chem. Abstr.). 


Biological and Biochemical Studies of Curare: Preliminary Report. Pusitz, M. E., 
Lattimore, J. L., Gold, Allen, and Ebendorf, Harry. [J]. Kansas Med. Scc., 
41, 374-9 (1940).! 

A solution of 5 gm. desiccated curare powder in 11 triple-distilled water does 
not kill rabbits even in 30 c.c. doses. When this is concentrated to 3:30 gm. per 
Ico c.c. solution, 0-5 c.c./kgm. is fatal within 1 min. Further concentration 
decreases the lethal dose to 0-1 c.c./kgm. The drug is poorly absorbed through the 
alimentary canal, but is rapidly absorbed parenterally, the intravenous route 
being most effective. The activity or toxicity of curare varies with the dilution, 
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but for any particular dilution the action is fairly constant. It seems possible to 
separate the colour principle from the active principle, and the toxic principle 
from the active principle, by means of phosphate ion. Curare has no destructive 
action; it results in physiological nerve block at the neuromuscular junction. 
It has selective action, so that its least effect is on normal tonic muscles. There is 
an increasing effect on hypertonic muscles, athetoid movements, tremors and fatiga- 
bility. A rather small latitude from an effective dose to a dangerous dose is 
demonstrated in experimental rabbits. The drug must therefore be well standardized 
before routinely used in human beings. Curare must be looked upon as merely 
a “ physiological block.” It can have no curative value in itself, but appears to 
be a useful adjunct in cerebral palsy. The exact excretion time in man has not 
been worked out. J. PincHack (Chem. Abstr.). 
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NOTICES BY THE REGISTRAR. 
Examinations, 1942. 


The Preliminary and Final Examinations for the Certificate of Proficiency in 
Mental Nursing and the Certificate of Proficiency in Nursing Mental Defectives will 
be held on May 4, 1942. All Schedules must be posted not later than March 31, 
1942. 

All communications should be addressed to the Registrar, Littleton Hall, 
Brentwood, Essex. 


Bronze Medal and Prize. 


Dissertations for the Association’s Bronze Medal and Prize should be forwarded 
to reach the Registrar not later than April 30 for each year. 


Divisional Prizes. 


Papers certified as eligible for this competition must be forwarded to reach the 
Registrar not later than April 30 for each year. 


Gaskell Medal and Prize. 


The examination for the Gaskell Medal and Prize is held annually in May. An 
entrance fee of £3 3s. is charged, returnable to bona-fide candidates. 

Applications for entry should reach the Registrar not later than April 30 for 
each year. 


Certificate in Psychological Medicine. 


The examination for the Certificate in Psychological Medicine is held annually 
in May. 

The entrance fee of £3 3s. should be forwarded to reach the Registrar not later 
than April 30 for each year. 


Prices of Medals and Badges. 


Owing to the increased cost of manufacture and the Purchase Tax the prices 
of nursing medals and badges have been raised to : 

Nursing badges 7s. 6d. each, bronze medals 6s. each, silver medals 20s. each. 

It may be necessary to raise these prices again at some future date. 
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Part I—Original Articles. 


THE INVESTIGATION OF PERSONALITY IN PATIENTS 
TREATED BY PREFRONTAL LEUCOTOMY.* 


By E. L. Hutton, M.B., B.S.Lond., D.P.M., 


Burden Neurological Institute, Bristol. 


l HAVE been fortunate in having the opportunity of studying several of the 15 
patients treated by prefrontal leucotomy in connection with the Burden Neuro- 
logical Institute. I do not propose to discuss the clinical results; it is much too 
early as yet for any authoritative opinion to be given, and a brief review of the 
literature and of the early results of the first 8 cases in this series was recently 
published in the Lancet. It may be mentioned, however, that the results are such 
as to justify the cautious adoption of this operation for therapeutic purposes. 
Although obviously any procedure of this kind is only justifiable on therapeutic 
grounds, its value for psychological medicine is far more than the mere addition 
of another effective therapeutic method, since for the first time in history an oppor- 
tunity has been presented for the study of changes in personality produced by a 
relatively standardized local lesion of the brain, enabling us to investigate as never 
before the role of the frontal lobe in normal and abnormal mental states. This 
investigation involves the study and correlation of both neurological and psycho- 
logical data, and encounters all the difficulties inherent in such correlation. 

I am only too well aware of the extremely hypothetical nature of much that 
follows, and of the crying need for experimental evidence to confirm or refute the 
view here propounded, but I believe that our knowledge of mental disorders would 
be immeasurably advanced could we but discover the rationale underlying our 
present empirical methods of therapy. 

In this study of the relation of the prefrontal lobe to personality, the statement 
made by Bergson in Matter and Memory seems to be sosignificant, that I hope I shall 
be excused for quoting at length. (I should like in passing to draw attention to the 
fact that almost this identical passage was quoted by Golla in 1921 in his Croonian 
Lectures on ‘' The Objective Study of Neurosis.’’) 

‘* If we follow, step by step, the progress of external perception from the monera to 
the higher vertebrates, we find that living matter, even as simple protoplasm, is 
already irritable and contractile, so that it is open to the influence of external 
stimulation and answers to it by mechanical, physical, and chemical reactions. As 
we rise in the organic series, we find a division of labour. Nerve cells appear, are 
diversified tend to group themselves into a system ; at the same time the animal 
reacts by more varied movements to external stimulation. But even when the 
stimulation perceived is not at once prolonged into movement, it appears merely 


* A paper read at the Quarterly Meeting of the Royal Medico- Psychological Association, 11, 
Chandos Street, W. 1, on November 26, 1941. 
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to await its occasion; and the same impression which makes the organism aware 
of changes in the environment, determines it or prepares it to adapt itself to them. 
No doubt there is in the higher vertebrates a radical distinction between pure 
automatism, of which the seat is mainly in the spinal cord, and voluntary activity, 
which requires the intervention of the brain. It might be imagined that the impres- 
sion received, instead of expanding into more movements, spiritualizes itself into 
consciousness. But as soon as we compare the structure of the spinal cord with 
that of the brain, we are bound to infer that there is merely a difference of complica- 
tion, and not a difference in kind, between the functions of the brain and the reflex 
activity of the medullary system. . . . That is to say, that the nervous 
system is in no sense an apparatus which may serve to fabricate or even to prepare 
representations. Its function is to receive stimulation, to provide motor apparatus, 
and .to present the largest possible number of these apparatuses to a given stimulus. 
[Italics mine.] The more it develops, the more numerous and the more distant 
are the points of space which it brings into relation with ever more complex motor 
mechanisms.” 

May these words of Bergson be taken literally, and is there any evidence that 
the neurological function of the prefrontal lobe is the provision of the largest possible 
number of motor apparatuses ? The results of recent experimental investigation 
seem to suggest that the answer may be in the affirmative. Jacobsen (1) (quoted 
by Fulton) found that bilateral removal of the prefrontal area in chimpanzees 
resulted in the disintegration of movement patterns, i.e. the failure of organization 
of movements. He (2) also found that associated with this there was diffculty 
in reproductive memory (‘‘ recall ’’) as opposed to associative memory. “‘ Recent 
sensory experience is not retained and the animal tends, as it were, to live in a per- 
petual present with no capacity to adapt future behaviour to immediately past 
experience.” Is there any direct relationship between the deficit of organization 
of movement and the difficulty in reproductive memory ? 

Ribot (1) has drawn attention to the fact that even in perception there is a 
motor component: ‘ If we keep one of our eyes fixed upon any single point, after 
a while our vision becomes confused, a cloud is formed between the object and our- 
selves, and finally we see nothing at all. If we lay our hand upon a table, motion- 
less and without pressure (for pressure itself is a movement), by slow degrees the 
sensation wears off and finally disappears. The reason is that there is no per- 
ception without movement, be it ever so weak. Every sensorial organ is at the 
same time both sensitive and motor. ‘ As soon as absolute immobility terminates 
one of the two elements (motility) the function of the other after a while is rendered 
null.” 

Ribot (2) then goes on to describe the movements of the face, body, and limbs, 
and the respiratory modifications that accompany attention, and maintains that 
they are not simply effects—outward marks of attention—but, on the contrary, 
they are “the necessary conditions, the constituent elements, the indispensable factors 
of attention. . . . Totally suppress movements and you totally suppress 
attention !” (The italics are his.) 

Ribot, however, is very careful to make a distinction between spontaneous and 
voluntary attention, and he makes it clear that voluntary attention is a relatively 
late development and only occurs infrequently. He (3) further says that it is “a 
product of civilization,” and that before civilization it did not exist, or only by 
flashes, and mentions in confirmation of this theory the laziness of savages, and 
their inability to devote themselves to tasks that possess no immediate attraction. 

In 1876 Ferrier drew attention to the similarity between the movements of an 
animal attending to a definite object and those movements of the head and eyes he 
obtained by faradic stimulation of the second frontal convolution, and concluded 
that the frontal lobe contained a mechanism for “‘ attention.” Moniz also quotes 
similar observations by Munck, Horsley, Schafer and Sherrington, and Bianchi. 

Ribot (4) also maintains that spontaneous attention “ everywhere and always. 
is caused by emotional states. This rule is absolute, without exception ’’ (the 
italics are his); and this also holds good for voluntary attention. ‘Here it is 
sufficient to mention the association of emotional states and the physiological 
changes produced by stimulation of the autonomic nervous system and of the closely 
related endocrine glands. It seems possible that by means of the autunomic 
nervous system certain cerebro-spinal pathways may be sensitized, so that only 
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those objects are attended to which have an affective value for the organism. The 
overlapping of autonomic and somatic representation throughout the entire motor 
region of the cortex (Fulton) may provide the neurological mechanism necessary 
for the correlation of emotion and attention. 

If the movements and motor adjustments of attention play so great a part in 
the perception of images, is it possible that they are equally necessary in the revival 
of images, i.e. in memory or conceptual thinking ? As long ago as 1855 Bain 
suggested that this was the case: “ As there is a muscular element in our sensations, 
particularly in those of the highest order—in touch, sight, and hearing—this 
element must in some way or other find its place in ideal sensation—in recollection.” 
If this is so, then it is understandable how the defect of organization of movement 
found by Jacobsen is associated with difficulties of memory. With the loss of the 
movement pattern there is also lost the associated sensory pattern and the image 
can no longer be revived. 

If this be true, a further question arises. Is it necessary for the whole movement 
pattern to be stimulated for the sensory pattern to be revived ? Arguing by 
analogy with the conditioned reflex, it would seem not ; in that case, a total motor 
response may be evoked when only a part of the sensory complex is given. There 
seems no @ priors reason why this should not hold good for the revival of a sensory 
image by a small part of the motor adjustment originally necessary. 

Let us now turn to the consideration of the types of mental disorder which have 
been treated by prefrontal leucotomy, and of the personality changes induced by 
it. Moniz-originally selected for operation patients who were suffering from some 
chronic form of mental disorder, but preference was given to cases of agitated 
melancholia, though schizophrenics were also included. Rizatti selected mainly 
schizophrenics. Watts and Freeman based their selection on symptomatology: 
rather than on the type of disease, and chose patients exhibiting tension, appre- 
hension, anxiety, and agitation. Similarly in Lyerly’s series, depression was the 
predominating symptom. 

As to the results of the operation? Moniz claimed that in his first 20 cases 
there were no fatalities, and no patient became worse after the operation, while 
clinical improvement occurred in several ; further, that no grave repercussions on 
intelligence and memory were noted. A discussion was recently held on this 
subject at the Annual Session of the American Medical Association in Cleveland, 
when the most recent views were expounded by those physicans who have adopted 
this method of treatment. Summarizing their conclusions, the most noteworthy 
features are that in those patients in whom full clinical recovery occurs the post- 
operative behaviour is such that they appear perfectly normal both to their physi- 
cian and to their friends and relations, that they are able to resume their former 
occupations and interests, and that no obvious defects of intelligence or memory 
are revealed by the usual psychosomatic tests. Certain slight changes of per- 
sonality are, however, detectable, and with their increased cheerfulness these 
patients tend to show tactlessness and lack of self-consciousness, together with 
some loss of initiative and spontaneity. | 

Halstead has shown that persons with a high Binet and normal Rorschach may 
nevertheless show disturbance in ‘“ categorical behaviour ” ; while Nichols and 
Hunt, using a special technique involving the use of arithmetical progressions and 
Halstead’s equivalent and non-equivalent stimuli, found defects in a case of bifrontal 
lobectomy, even though the patient had an I.Q. of about 120. 

What are we to understand by “ categorical behaviour ’’? Goldstein and 
Gelb, as a result of their investigations, arrived at a distinction between two kinds 
of behaviour which they called the abstract and the concrete. The concrete 
attitude is realistic. In this attitude we are given over and bound to the immediate 
experience of the given thing or situation in its particular uniqueness. The abstract 
attitude is also called the categorical or conceptual attitude, because in this attitude 
we transgress the immediately given specific aspect or sense impression—we abstract 
from particular properties. Goldstein came to his results through the use of various 
sorting tests, but he himself says that all these tests are in principle of the same 
character ; he has found the Kohs block test of particular value. 

In the Kohs block test the subject is required to construct certain standard 
designs of gradually increasing difhculty, from square blocks, of which four sides are 
painted to give a red, blue, white, and yellow square, while the remaining two sides 
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are divided diagonally—giving on one a red and a white triangle, and on the othera 
blue and a yellow. As I understand it, Goldstein considers that failure to reproduce 
the design is due toimpairment of abstract behaviour, the subject’s difficulty being 
mainly due to the inability to abstract (1) from size and (2) from the given con- 
figuration the pattern of the design. Having both done the designs myself and 
watched others do them, I do not believe that this is the difficulty. -The task is 
' not to abstract the pattern of the design, but to construct the design out of an 
arbitrarily chosen pattern, namely, squares and triangles. 

To Gestalt psychology we owe the demonstration that the whole is more than 
the sum of its parts, and that the parts are altered by their inclusion in the whole. 
Consequently, when the squares and triangles are incorporated in the given design, 
their appearance becomes modified by the whole, and they tend to lose their 
qualities of squareness and triangularity. 

To solve the Kohs block test one must be able to keep two ideas in the mind 
simultaneously—the percept of the whole design and the percept or concept of the 
arbitrarily chosen parts. If one is so bound to the concrete perception of the design 
that one cannot retain the idea of squares and triangles, one fails to solve the 
problem. 

In proportion as a person becomes increasingly able to maintain or to recall 
images by maintaining or recalling the motor adaptations necessary for the per- 
ception of such an image, his mental life becomes increasingly independent of the 
immediately given present, and he is increasingly able to perpetuate the past or to 
anticipate the future. Further, if by means of ever-increasing co-ordination of 
movement he is able to evoke two similar but independent perceptual images 
simultaneously, using the motor adaptations of one sensorial organ to evoke the 
‘one image or perception, and simultaneously the motor adaptations of another 
sensorial organ to evoke the second image, he becomes capable of discovering 
relations between events which are not related in the concretely given external 
environment, and thus becomes capable of abstract thought® The power of 
abstract thought therefore depends upon the ability to maintain or recall 
a percept independently of the stimulus being directly received from the 
external environment, and this ability depends upon the power to initiate some at 
least of the movements of attention originally involved in the perception. 

Goldstein, however, goes on to claim that certain schizophrenics, because they 
fail with the Kohs block test, show a characteristic impairment of the attitude 
towards the abstract ; the patients behave much more concretely than do normals. 
This statement seems directly at variance with one’s general ideas of schizophrenia, 
because whatever the schizophrenic may be he is not realistic, and he shows the 
greatest facility in detaching his ego from the outer world. 

I believe that there are two reasons for failure in the Kohs block tests. In order 
to succeed the subject must attend to two objects in the external world of reality— 
namely, the design and the arbitrarily chosen parts from which the design is to be 
constructed. But supposing the subject’s attention is already absorbed by some 
unrelated personal idea, it will be necessary for him to solve the problem to attend 

‘to three things at once—the design, the arbitrarily chosen parts, and his own 
absorbing preoccupation. In truth the subject will fail not because his abstract 
attitude is impaired, but because he is too abstract. 

This brings me to the main point of my argument. Is there a common factor 
in all these forms of mental disorder treated by prefrontal leucotomy, namely, 
melancholia, anxiety states, obsessional and compulsive neuroses, and schizophrenia? 
And is this common factor a disorder of attention? Is the disordered behaviour 
characteristic of these syndromes due to the fact that the patient fails to attend 
to the real world around him, his attention being devoted almost exclusively to 
the autistic maintenance of those ideas and images out of which he creates the 
illusory world in which he lives, his actions being determined in accordance 
with his fantastic beliefs and not with the demands of reality. 

It was stated earlier in the paper that the internal environment of the whole 
organism determines what objects in the external world are perceived, and what 
ideas or Memories are maintained or recalled independently of the external environ- 
ment, and so in these patients, the direction of their attention is determined by their 
total constitutional make-up, and only those ideas or images are maintained or 
recalled that have a definite affective value for them. 
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I mention this because I do not wish it to be thought that I consider that melan- 
tholia, schizophrenia, etc., are merely disorders of attention. They are disorders 
of the whole organism and its mental functions. | 

If my original contentions are true that the maintenance of these ideas and 
images is dependent upon the maintenance or institution of certain muscular 
adjustments which were necessary for their original perception, it now becomes 
possible to understand why the severance of certain pathways concerned with the 
organization of movement in the prefrontal lobe should result in such a striking 
change in the patient’s behaviour. 

Being no longer able to revive or recall these ideas by spontaneous adoption of 
the necessary movements, their behaviour is now controlled by ideas and images 
prompted directly by their environment, and is therefore more appropriate to the 
situation. 

It also becomes possible to understand why there is so little apparent abnor- 
mality in the personality of these patients after operation. In the ordinary routine 
_ of everyday life we are all of us much more dependent upon associative memory 
prompted by stimuli in the external world than upon reproductive. During the 
course of the years many stable patterns, both of thought and of behaviour (if the 

two can be so separated), have been formed, and these are readily elicited by an 
appropriate stimulus. Many such behaviour patterns were formed in these patents 
prior to the onset of their mental disorders, and now that their attention is once 
again directed outwards these stimuli are no longer unheeded and so they behave 
as they did before their illness. In this connection the statement made by Dr. 
Palmer concerning one of his patients is very significant: ‘‘ The intellectual level 
seems relatively simple as far as her own initiation of interest is concerned, and yet 
when she is involved in a discussion of more adult things she is normally intellec- 
tual.” Is it not a commonplace for most of us how much richer our intellectual 
life is when we are stimulated from without, and how sterile it becomes when we 
are left entirely to our own devices ? Most of us are mainly dependent upon our 
external environment for supplying us with the necessary stimuli, but we have in 
varying degrees the power of occasionally providing the stimuli for ourselves. In 
those patients whose prefrontal lobes have been disconnected or removed, it is 
this ability which seems to be lost, while they remain as capable as ever of respond- 
ing to stimulation from without. 

Personality studies have been and are being made on these patients, but here 
I propose to describe only a few preliminary investigations made on one of the most 
co-operative patients. 


He was a case of obsessional neurosis of at least 12 years’ duration, with depressive features 
and suicidal tendencies, but with fairly good insight into his condition. 

Among other tests he was asked to say what ideas were suggested by certain supposedly 
familiar phrases. Here are his answers to 3 of the 12 phrases given—the actual phrase is given 
in brackets, and so are any further remarks made during the test by the examiner. 
24.1V. 41, 

(1) (Send him victorious.) Happy and glorious, long to reign over us. God save our 
King. I’m possessed with myself. 

(2) (It’s a long way to go.) To Tipperary. Can’t remember anything more than that. 
(Does it make you think of anything else ?) The trouble is I’m so introspective and con- 
ceited its difficult for me to think of anything but myself. It’s an inferiority complex. 
(etc.) 

(3) (Rules the waves.) Britannia rules the waves. I’m frightened by this war, not 
physically but seriously. I’m afraid the whole world may be going. I’m always 
frightened, except for a few years when I had a good time. I’ve been a spoilt man, very 
unkind to my wife; so many instances crowd into my mind. I'd never giveanybody away 
but I’m always afraid they’re going to give me away. Here am I a perfectly strong man. 
Why am I here? That’s the mystery. (etc.) 

21.v.41: Prefrontal leucocotomy. 
29.V.41. 

(1) (Long to reign over us.) Reign? The Queen. Anything else? (Yes.) I’m 
trying to think. No. 

(2) (A long way to go.) I can’t think of anything. 

(3) (Rules the waves.) It might have been. Our navy was supposed to rule the 
waves once. (Are you thinking of anything else ?) I’m trying to—are there waves on a 
river—swans I presume. Don't think there’s anything else, 
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4.yi.41. . 

(1) (Long to reign over us.) Happy and glorious. Long to reign over us. God 
save the King. ` That right? (Yes, does it makes vou think of anything more ?) No. 

(2) (A long way to go.) That's part of a thing you'd sing in the last war in France in 
the trenches coming back. Its a long, long trail. I think it’s that. (Nothing more 7) 
No. The—the—I can’t remember the words now. They come to me sometimes 
naturally. i 

I5. Vi.4I. 

(1) (Send him victorious.) Happy and glorious. Our King—anything more? 25 
years ago in France I was with a General in the 3rd Army, an American officer was with 
us. The King, the late King, this boy’s father, was staying over there, coming down the 
road in a car with other officers, Bengal Lancers there. C.O. instructed band to play 
God save the King. American officer stood up like the rest, turned to the General, and 
said, ‘‘ God save our King.” That’s why I always say ‘ our.” 

(2) (A long way to go.) To Tipperary. We've had it before. What else? It’s a 
long, long trail. I told vou that last time. 

(3) (Rules the waves.) Britannia did. She does now up to a point; no. Is there 
something else? I mustn’t ask you that. 

Before the leucotomy it was almost always necessary to check the patient's flow of association 
atherwise he would ramble on interminably describing his obsessional ideas and his worries 
connected with them. The answers here given erroneously suggest that the depressive element 
was more marked than the obsessional. In actual fact the obsessional element was the more 
pronaunced. It is noteworthy how quickly his attention passed from the test phrase to his 
own central self-absorbing themes. 

After the leucotomvy there is a marked change; the answers are very much briefer, and there 
is a tendency for the patient to ask questions, such as ‘* Anything else 2,” " That right ?,”?” ©“ Anv- 
thing more ?,” ' What else ?,” “ Is there something else ? ’? This suggests that the patient feels 
something more is required of him, but is unable to comply unless he is supplied with the stimulus 
by the examiner. Where the phrase stimulated associations, these were of a much more objective 
character than before the operation; for example, river suggested swans, a very common 
objective association, and the national anthem recalled a definite concrete episode in the patient’s 
past history. 

18.vi.41: Patient discharged home. 
17. Vill. 41. 

Wife’s letter: Patient two wecks after his return very quiet; did not attempt to talk, but 
answered any questions quite rationally. Took hours to dress or undress. After first two weeks 
got better. Disinclined to talk, skims the papers, listens to the wireless, has read one or two 
books from the libraries, but won’t discuss the future with me. Tells me to leave him alone and 
not to worry him. Keeps his thoughts to himself and does not want to go out anvwhere. In 
fact he seems perfectly normal, but is very slack and inclined to be irritable at times. 

7.X.41. 

He was asked to give the meaning of certain words he had used in the Rorschach test. 

(Wings.) Part and parcel of anything that flies. 

(Butterfly.) Do you want me to tell you what a butterfly is? I can't. A butterfly is a 
butterfly. Vll tell you anything you want me to tell you. I only mean what I was told when 
I was young that there were butterflies. I was never told why they were butterflies. 

(Dogs.) I don’t mean anything except that again when I was a child a dog was the name of 
the animal. (For example, by a candle I mean something made of wax and with a wick in the 
centre, which burns to give light.) Oh yes, a dog might be that he’s black and has four legs, 
might be any dog, house-dog, hunting dog. 

The patient used the words quite correctly in the Rorschach test, but I think it is obvious 
from his definitions that his correct use of language is to a large extent due to long-established 
habit. ‘‘ When I was a child ” a dog was the name of the animal.. Also he tends to use words 
in a very literal way to designate concrete objects, and indeed he fails to distinguish between 
the word and the object, thus ‘‘ a butterfly is a butterfly.” 


> 


These and other experimental investigations made on our patients certainly 
seem to suggest that after the operation reproductive memory or recall is to a large 
extent replaced by associative memory, and the patients live in a perpetual present 
unable to take thought for the morrow. 

Investigations on the personality changes in these patients are still in progress ; 
the preliminary results so far obtained do not seem to contradict in any way the 
theory put forward in this paper, but rather to confirm it. Nevertheless it does 
not seem advisable to publish the results of these investigations until more extensive 
and comprehensive studies have been made. I have therefore limited myself to 
a brief description of certain findings in one patient, so that I might give some 
objective illustration of the statements I have made;, and it is hoped that a full 
account of the studies now in progress will be:made\at(a dater date. 
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Inasmuch as prefrontal leucotomy is now being adopted elsewhere in this 
country, it was felt that a preliminary account of some conclusions apparently 
indicated by personality studies on the operated patients might be of immediate 
interest. 
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SOME PRELIMINARY REMARKS ON PREFRONTAL 
LEUCOTOMY.* 


By G. W. T. H. FLemina, M.R.C.S., L.R.C.P., D.P.M., 


Medical Superintendent, Barnwood House, Gloucester. 


THE operation of prefrontal leucotomy first performed by Moniz (1) in 14636 in 
Lisbon will be by now more or less familiar to most psychiatrists, on paper if 
not in actual practice. 

At first sight the operation would appear to be a revolutionary proceeding ; 
and so it is in some ways. It is, however, no more drastic than the convulsion or 
insulin treatments in which the patient is near enough the line which separates 
life and death. 

It is my intention to consider, rather inadequately I am afraid in the time 
available, two aspects of the operation which are causing considerable discussion 
and criticism. I shall endeavour to meet some of these criticisms, and point out 
possible lines of investigation which it is felt might provide us with some informa- 
tion of value as to the actual functions of the frontal region of the cerebrum. 

Our knowledge of the function or functions of the frontal lobes is at present in 
a state of considerable uncertainty. Erickson (2) has recently stated that the fact 
that some patients with absence of the frontal lobes cannot be distinguished from 
normal persons by the usual tests almost makes one assume that there are many 
so-called normal persons who do not employ their frontal lobes in everyday life. 
He draws attention to the startling opinion expressed in certain quarters that the 
frontal lobes are biological luxuries; in fact an eminent evolutionist has spoken of 
them as parasitic growths !. The removal of these neoplastic redundancies would 
appear to be a therapeutic procedure of value if these statements were true. 

The two aspects I wish to consider are (1) the type of case suitable for this 
operation, and (2) the possible impairments of mental function which may follow. 

Moniz included in his score all types of mental illness except dementia, but the 
recent tendency in America at any rate is to confine the operation largely to those 
cases exhibiting worry in either its mild or extreme forms. This throws the net 
over a rather wide area, ranging from severe agitated depressions to various mild 
anxiety states. The one clinical symptom which is important is the presence of 
anxiety. i 

Before considering the results offered by this operation we should discuss the 
prognosis in involutional depressions. The prognosis in cases of depression appear- 
ing after middle life is not as a rule very good. The duration of the illness is long 
—Henderson and Gillespie (3) tell us that we need not despair up to the end of 
eight years ; but that is a very long slice out of a patient’s life. The presence of 
severe hypochondriasis is usually of bad prognostic import. According to these 
authors, if the affect is well maintained then the prognosis is reasonably good. 
Palmer and Sherman (4) have shown that in 62 per cent. of cases of involutional 
melancholia the prognosis is bad. All those patients with a bad outcome had 
shown a very narrow and restricted outlook during their lives. In a high propor- 
tion of cases a paranoid element is present, but as a general rule these patients 
show a remarkable intellectual clarity. The older the patient with involutional 
melancholia the worse the prognosis, i.e. of patients over 50, 80 per cent. do not 
recover. Brussel (5) largely agrees with Palmer and Sharman. He thinks that the 
outlook is distinctly favourable in those patients who have made a definite suicidal 
attempt prior to hospitalization. Brew and Davidoff (6) on the other hand consider 
that prognosis varies little with the presence or absence of unhealthy early personality 
traits. According to Mapother and Lewis (7) a first attack of involutional melan- 
cholia clears up in two-thirds of the cases provided there is no vascular disease. 
Noyes (8) states that about 40 per cent. of cases recover. He considers that the 
expression of pronounced depressive ideas or the monotonous reiteration of com- 
plaints with little accompanying affect is of bad prognostic import. 

Amongst the group of involutional depression good results have been obtained 

* Read at the Autumn Meeting of the South-Western Division of the Royal Medico-Psvcho- 
logical Association at the Old Manor, Salisbury, on October 23, 194». 
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by convulsion therapy, some workers claiming up to 85 per cent. of recoveries—a 
very high figure'in a group with an unfavourable prognosis. 

We are then faced with the choice of convulsion therapy, preferably by electric 
shock, or using what is not nearly so drastic a procedure really, a prefrontal leu- 
cotomy in which the white matter coming down from the cortex of the frontal 
lobes is severed by means of a blunt instrument. 

Freeman (9) considers that the results of the operation are due to dividing a 
tract of fibres passing from the frontal cortex to the thalamus. After the operation, 
the nucleus medialis dorsalis of the thalamus degenerates, and there is some atrophy 
of the frontal poles. The anatomical result would appear to resemble superficially 
what we find in Pick’s disease, and it will be interesting in the future to compare 
the results of psychological tests in the two conditions. 

We have now to consider what the likely psychological results of the operation 
are. What functions are impaired and to what extent ? We here come up against 
very complicated problems. Freeman maintains (9) that the frontal lobes are 


_ concerned with the projection of the total individual into the future. This makes 
_ the frontal lobes’ function a higher one than merely solving problems and remember- 


ing previous knowledge. The function is concerned with foresight, and more par- 
ticularly that foresight which orders the planning of the individual's relationships 
with himself, his environment and the future. The patient, after his operation, is 
considered by Freeman to be lacking in what he terms self-consciousness. He 
fads that the more complete the removal of the frontal tissue the more striking 


_ 1s the loss of consciousness of self. At the same time the affective component is 


reduced. It is this removal of the consciousness of self that is the important factor 
in the treatment of involutional melancholics. The agitation a1.d worry over ideas 
of guilt, unworthiness, sin, venereal disease and a host of hypochondriacal ideas 
vanish. The patient achieves peace of mind, and the presence of this is one of the 
most gratifying therapeutic results it is possible to obtain, especially in cases which 
have been the subject of a concentrated therapeutic attack over a period of many 
months. 

We have not yet arrived at a stage in this admittedly experimental procedure 
where we can say to a patient who has suddenly developed a depression at the age 
of 60 and put her head in a gas oven that she should at once have a prefrontal 
leucotomy performed, but we may very easily come to that. I. feel myself that 
when the peace of mind which is obtained ‘from this operation becomes widely 
known there will be a demand for it at a very early stage in the depressive illness, 
and although it may appear rash to prophesy, I firmly believe that there will be a 
diminution in the suicide rate. Suicide outside mental hospitals has up to the 
present baffled all attempts to deal with it, and so many people who attempt it have 
been depressed for a considerable time and seek their only way out. Freeman 
reports that in a series of 100 cases discharged from hospital after shock therapy, 
6 per cent. committed suicide within three years—he does not say how many 
attempted it but failed. 

So much for the positive side of the picture; now what are the defects which 
appear’? The question we are almost invariably asked by the relatives when 
requesting permission to carry out this operation is, Will there be any intellectual 
impairment—will the patient be “an imbecile ’’, or permanently weakminded ? 

It is rather difficult to answer this question in the present state of our know- 
ledge. My own practice in discussing the operation with. relatives is to ask them 
which condition they consider the more desirable, peace of mind together with 
some possible impairment of intellectual ability, or the eternal misery and torture 
that the uncured melancholic suffers. 

It has been known for a long time that removal of the frontal lobes either by 
disease or tumour gives rise to considerable euphoria, lack of control, and other 
symptoms which are gathered together under the term of ‘‘ witzelsucht.’’ After 
prefrontal leucotomy there may be present in some cases a milder degree of this 
syndrome, consisting of a tactlessness and tendency to blurt out the first thing 
that comes into the mind. There may be a certain lack of dignity. 

There is a wide field for psychological testing, estimating various social aspects 
of personglity, in addition to the more usual estimating of intellectual attainments. 
Nichols and Hunt (10) discovered defects although the patient in question had an 
intelligence quotient of 120. It is, of course, necessary to perform all tests before 
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and after operation, and this procedure is being carried out as we accumulate more 
cases. Results are not yet available, as it is necessary to wait six months, pre- 
ferably twelve, before deciding what changes cxactly have taken place. 

Results so far indicate that there is some impairment of abstract thinking, but 
that the intelligence quotient does not show a great deal of impairment—nothing 
like as much as one would anticipate. Rylander (11) found in a series of 32 cases 
that after total excision of the frontal lobes for a variety of causes there was a 
decrease in the mean of intelligence quotients of his subject from 93°97 to 83°75. 
This is not a very great fall, and would hardly be noted by relatives or even by 
anyone unless tested for. This raises certain social problems. Up to the present 
for assessing the vocabulary level I have used the vocabulary test of the Shipley- 
Hartford scale (12), for assessing the Intelligence Quotient the Cattell Scale IIIa, 
and for testing abstract thinking the second part of the Shipley-Hartford Scale. The 
Shipley-Hartford Scale is very useful for comparing the subject’s pre-operation 
level as gauged by the vocabulary test with his level as gauged by the abstract 
thinking test. The relationship between the two tests is expressed as a conceptual 
quotient. More recently we have added to our battery of tests two tests which 
Capps has described (13), one a categorization test which has a high and significant 
correlation with deterioration, and the other a homograph test consisting of twelve 
words each of which has a minimum of five different meanings. The subject is 
asked to give as many meanings as he can in two minutes ; compound words are 
not allowed to count. The number of meanings given is then plotted on a graph. 

It cannot be too strongly emphasized that the ordinary clinical examination 
of patients by means of general conversation and general assessment of improve- 
ment or otherwise is far too inaccurate. It is quite possible for a patient to have 
a very good social appearance—the Social Front—and have at the same time con- 
siderable mental impairment, which is only revealed by systematic psychological 
testing. 

At the same time testing does draw attention to possible errors which occur, 
_ particularly in the involutional type of melancholia. The patient is considerably 

inhibited, and as most of these tests are on a time basis, the score returned may be 
below the best the patient can do when he is able to concentrate better on the task. 
I have recently had three male patients, two of whom had been successful bank 
managers, and the third a successful business man who had made a colossal fortune 
in the last war and been made controller of a certain branch of trade. All these 
men were about 63 years old ; the business man was still in business and doing well, 
the two bank men had recently retired at the age limit. All three made a very 
poor score on the Shipley-Hartford test, particularly the second half, dealing with 
abstract reasoning. If these three men should have leucotomies performed on 
them we may find them returning a very good score compared with what they did 
prior to operation. These three patients, when allowed to continue for twice the 
normal time, were not able to add much to their performance. 

In these few remarks I hope I have indicated that we did not “ dash in with 
careless rapture to mutilate the frontal lobes,’’ even if it is true that one of our 
patients, of non-Aryan descent, did request a nurse to “ lacerate his brains ” some 
twelve months before Moniz published his first paper ! 


REFERENCES. 


(1) Moniz, E. (1936), Tentetives opératoires dans le traitement de cerlaines psychoses, Masson et 
Cie, Paris. i 

(2) Erickson, (1941), quoted by Freeman, W., J.d.47.4., 117, 517. 

(3) HENDERSON, Ð. K., and Gitvespik, R. D. (1940), 4 Text-book of Psychiatry. Oxford Uni- 
versity Press, London. 

(4) Parmer, H. D., and SHERMAN, S. H. (1938), Arch. Neur. and Psychiat., 40, 762. 

(5) BRUssEL, J. A. (1940), Psychiat. Quart., 14, 301. 

(6) Brew, M. F., and Daviporr, FE. (1940), tbid., 15, 412. 

(7) MAPOTHER., E., and Lewis, A. (1941), A Text-book of Medicine in Price’s 6th edition. London. 

(8) Novus, A. P. (1939), Modern Clinical Psychiatry. Saunders & Co., London. 

(9) FREEMAN, W. A. (1941), J.A.M.A., 117, 517. 

(10) NicHOoLs and Hurt (1941), quoted by Freeman, tbid., 117, 517. 

(11) RYLANDER, G. (1939), Personality Changes after Operations on the cat Lobes. London. 

(12) SHIPLEY, W. C. (1940), J. Psychol., 9, 371. 

(13) Capps, H. M. (1940), Arch. Psychol., 34, 81. 


re a g 


285 


FORMS OF BEHAVIOUR OF THE ELECTRICAL. RESISTANCE 
OF THE SKIN RELATED TO CERTAIN PSYCHIATRIC 
AND ENDOCRINE CONDITIONS. 


By R. E. HemļmPuHiLL, M.A., M.D., D.P.M., 


Director, Clinical Services, Bristol Mental Hospital. 
(Received February 2, 1942.) 


THIS paper is devoted to investigations into the resistance of the skin to a direct 
current, measured daily in normal and mental subjects. These investigations 
arose out of special studies in the endocrinology of mental disease, and revealed 
some correlation between the diurnal resistance and endocrine functioning. 

The resistance of the body to the passage of a direct current is not a true resis- 
tance, being a complex phenomenon in which ohmic resistance and polarization 
are concerned. It has usually been referred to by other workers as the DC resistance 
of the skin, and has been expressed in ohms when measured with the type of appa- 
ratus used in this study. With apparatus of this sort, various workers have reported 
fluctuations. In this paper, although fluctuations are referred to as changes in 
diurnal resistance, they are in reality an eftect, and not in the strict sense a resistance 
change. It is with the alterations in this effect in a variety of psychiatric and 
endocrine conditions that this paper is concerned. 

An extensive literature on the subject of skin resistance and especially of the 
psychogalvanic reflex, some of which will be referred to later, now exists ; much of 
it is so conjectural and contradictory that it is difhcult to approach the whole 
problem without some prejudice. Technical erors in making successive measure- 
ments of skin resistance can be large, and method alone may account for discrepancies 
in results. Non-fluid electrodes pressed to the skin are quite unreliable for com- 
paring day-to-day readings, and electrodes for recording the resistance from small 
areas of the body exaggerate the importance of polarization in the apparatus and 
of other technical errors. Some workers have taken readings from individual 
fingers or even finger tips, regardless of the fact that the skin of the fingers is often 
the most traumatized part of the body, liable to contain scar tissue and subject to 
circulatory abnormalities. 

These facts were borne in mind in arriving at a technique designed to give 
uniform conditions and fair accuracy in making many successive measurements 
on a large series of subjects. 


METHOD. 


The apparatus consisted of a Wheatstone bridge and galvanometer circuit, the 
patient forming the fourth arm of the bridge. ‘The resistance was recorded through 
the patient’s hands by balancing the bridge with alterations in the resistance of 
the variable arm. The electrodes were circular plates of zinc, 9 in. in diameter, 
placed in the bottom of glass pots 8 in. deep, containing normal saline ; the saline 
was changed frequently, and the electrodes and pots were scrubbed at the same time. 
A reversing switch was incorporated in the leads of the 2-volt accumulator which 
supplied the current, so that readings with the current flowing in each direction 
could be made. The saline was kept at room temperature. The resistance was 
read as soon as the galvanometer needle was steady, care being taken that the 
current should flow for as short a time as possible, and was recorded as the average 
of the two readings, thus modifying operational error. 

In view of possible psycho-galvanic fluctuations, and the influence of tempera- 
ture, sweating, and grease on the skin, all subjects washed their hands in soap 
and tepid water, dried them without rubbing, and sat for at least 15 minutes ina 
warm room before being examined. The majority of subjects, being patients of 
the hospital, took a standard diet and led a fairly uniformetype‘of/existence. For 
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the examination, the subject sat with the hands immersed in saline up to the level 
of the carpal joint, establishing contact with the zinc electrodes only through the 
saline. The examinations were made in a small warm room insulated from noise 
and distractions. The effect of hand washing was found to be negligible, and it 
was therefore not enforced in the later measurements. = 

This apparatus and technique were designedly rather insensitive, and recorded 
changes of about 24 per cent.; in general, operational error was probably not 
greater than 250 ohms. In one subject, three successive hourly readings gave 
1,900 ohms exactly, and in steady subjects the diurnal variation for a week or more 
was sometimes less than 50 ohms per day. For recording values above 10,000 ohms 
the ratio of the arms of the bridge was altered. If, as seems likely, much of the 
resistance change is due to changes in E.M.F., the values recorded with arms of 
unequal ratio may exaggerate the magnitude of the fluctuations above 10,000 ohms 
(W. Grey Walter, 1942). Most of the records have been studied graphically on a 
scale that disregards differences of less than 250 ohms. In discussing results little 
importance will be attached to changes of less than 50 per cent. where the lower 
reading is 2,000 ohms or less, or 2,000 ohms where the general level is higher. In 
this way the variations of 20 or 30 per cent. described by various workers as following 
some experimental measures need not be considered, as they are of a different 
magnitude from the phenomena now investigated. 


CASE MATERIAL. 


With the method described, a number of diurnal measurements were made on 
a number of subjects of both sexes (mostly mental patients, with some normals, 
excluding epileptics). It was noticed that in some subjects there was little difference 
between the daily resistance readings, but in others wide variations were observed. 

It was thought at first that the curves of daily variations in different subjects 
might be compared, but that individual factors such as the size of the hand would 
forbid any useful comparison between the actual resistance value of one subject 
and another. This was not so; the majority of one group of female subjects and 
males of the same group were below a certain level, the average resistance of the 
males being somewhat lower than that of the females. Much higher resistances 
were only observed in special cases and under special conditions. 

From the first survey, 21 females and 7 males were selected for special and more 
prolonged study. This material was chosen so as to include examples whose 
diurnal resistance was steady or showed extreme or moderate fluctuations respec- 
tively. It also covered certain endocrinological types as well as normals, 

The diurnal resistance was measured in most subjects for more than go days, 
this period being chosen so as to include three menstrual cycles. (Several subjects 
were absent occasionally for various reasons not connected with the investigations, 
such as leave from hospital, influenza, etc.). It was then seen that the diurnal 
resistance behaviour seemed to fall into certain groups, namely : Group I—subjects 
in whom there was little significant variation ; Group II—those in whom there was 
a moderate and somewhat cyclical variation ; and Group III--those in whom the 
resistance fluctuated irregularly between wider extremes. Fig. 1 shows examples 
of each group. In resistance-steady subjects, the average daily resistance was in 
the range 1,200 to 3,500 ohms, approximating to 2,000 in males and 2,500 in females. 

The following problems had therefore to be considered: The site of the fluc- 
tuations in D.C. resistance, the local or general physiological factors responsible, 
and whether variations in D.C. resistance could be determined by endocrine activity, 
or linked with special psychiatric conditions. Experimental measures were devised 
to throw some light on these questions. Many of them cannot be answered com- 
pletely, and investigations are still proceeding along certain lines. In view of the 
many aspects of the subject, it was thought advisable to record these early findings, 
especially as some of them have not been described before and are not in complete 
agreement with opinions expressed by others. 


THE SITE OF THE FLUCTUATIONS IN D.C. RESISTANCE. 


Various workers have suggested that the D.C. resistance is a property of 
the skin. Lewis and Zotterman (1927), using very small electrodes, have shown 
that 80 per cent. of the D.C, resistance disappears if the epidermis is shaved off, 
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MacClendon (1927) and MacClendon and Hemingway (1930) have investigated the 
impedance, electrical properties of tissues to varying frequencies and changes in the 
polarization capacity and resistance of the skin. Their work, which bears chiefly 
on the psycho-galvanic reflex, shows that the skin resistance to a current of very 
high frequency undergoes little change during the reflex. Although it throws little 
light on the problem of diurnal variations in D.C. resistance, it suggests that D.C. 
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Fic. 1.—The fluctuation in resistance measured daily in a normal female, F. 19, a normal 
post-menopausal female, F. 13, a case of pituitary cachexia, F. 17 ; illustrating Groups II, 
I, and III respectively. The dotted line indicates the effect of corticotrophic hormone 
as shown in Fig. 4 and has been superimposed to demonstrate the scaic of resistance 
changes. In point of time the resistance curve of F. 17 recorded by the dotted line 
follows some time after day go. The curve for F. 13 is similar to curves recorded in 
male subjects, and in non-menstruating females. Menstrual periods indicated by M. 


resistance is almost entirely a polarization phenomenon of the skin—a theory con- 
firmed by Gildemeister (1928), who has worked out the relevant physics. If 
variations in D.C. resistance are due to polarization, they depend upon changes in 
the skin, as is generally believed. 

Measurements of the resistance to D.C. and to A.C. of 500, 1,000, 10,000, 15,0°: 
cycles per second were made each morning for more than two weeks, on all patic 
uf the selected series. The results of some of these measurements)are seen in Fı 
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It was found that at 15,000 and 10,000 cycles per second the skin resistance was 
identical each day, at 1,000 and 500 cycles per second somewhat higher and nearly 
equal, and that all the A.C, resistances were within the range of 500 to 1,000 ohms. 
There was little diurnal variation in the A.C. resistance, never more than 30 per cent., 
and no correspondence between these A.C. variations and the extremely wide 
fluctuations noted in some of the D.C. measurements. Diurnal fluctuations in 
A.C. resistance occurred in patients irrespective of whether the D.C. resistance was 


steady or variable. 
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D A 
Variations in resistance to DC and to AC at 500, 1,000, 10,000, 15,000 c/s, measured | 
daily in F. 17. | 


Fic. 2. 


The impedance angle (Brazier, 1933) was also measured ; on the whole its diurna! 
variations were slight and did not correspond with the D.C. changes. (The apparatus 
used for this special investigation consisted of an oscillator and capacity bridge, 
kindly lent by Mr. Grey Walter.) 

This experiment shows that significant diurnal variations in resistance are 
confined to measurements with a direct current, and that as polarization effects 
are not much apparent at frequencies above 1,000 cycles per second, the D.C. 
resistance variations are largely due to polarization, which is generally held to be 
askin phenomenon. The steadiness of the impedance angle, which 1s considered to 
be ‘related to the body as a whole, tends to confirm this suggestion. The electro- 
physical problems will not be discussed further. 

It can be stated therefore that the phenomenon under investigation is due to 
some property of the skin, subject to diurnal variation of different degree and type 
in different individuals, which for convenience have been recorded and represented 


graphically as changes in ohmic resistance. 


CONDITIONS RESPONSIBLE FOR VARIATIONS IN THE D.C. RESISTANCE 
OF THE SKIN. 


e Much of the evidence on the nature of D.C. skin resistance is derived from two 

lines of approach, namely, the physiological changes that accompany or influence 
the psycho-galvanic reflex, and the use of measures to produce local changes in 
the skin. It is clear that many factors, such as dampness of skin, sweating, or 
vasoconstriction, operating singly or together, may have the same effect on the 
resistance, and antagonistic processes may act at the same:time. Much confusion 


” 
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is derived from inferring that the physiological accompaniments of the psycho- 
galvanic response are the same factors that control the resistance under non- 
experimental conditions. 

Although many aspects of electrical phenomena of the skin have been reviewed 
by Landis (1932), it is advisable to refer here to some of the work of others. Feéré 
(1888) Seabed the psychogalvanic response. Vigouroux (1888) thought that the 
reflex changes in resistance were due to vasomotor activity. Gildemeister (1923) 
showed that the reflex could be elicited from parts of the entire body surface. 
Veraguth (1906) concluded that the psychogalvanic response was due to sweating, 
as devascularization of the limb failed to abolish it—a theory opposed by Aveling 
and McDowall (1933). Many other workers have tried to prove that the skin 
resistance and psycho-galvanic response depend upon vasomotor disturbances or 
sweat secretion. 

Aveling and McDowall (1925), working on cats with padded electrodes bandaged 
to the feet, demonstrated that haemorrhage, the action of histamine, and externally 
applied cold, produced a fall in resistance ; venous engorgement leading to vaso- 
dilatation caused a rise. 

Wells (1928), attaching the electrodes to the fingers of the subjects, confirmed 
these findings. He’stated that acapnia, by lowering the tone of the vasomotor 
centre, caused a fall of 20 or 30 per cent. ; raising the venous pressure to cause 
vaso-dilatation produced a marked rise. 

Densham and Wells (1928), in a series of rather inconclusive experiments, tried 
to show that fixation of skin vessels by freezing and adrenalin caused a drop in the 
skin resistance. Darrow (1929) stated that any relationship between vaso-con- 
striction and skin resistance was fortuitous. Wang and Richter (1928) demon- 
strated a resistance drop on stimulation of the tuber cinereum of the cat, and showed 
that spontaneous E.M.F. changes in the foot-pads disappeared on section of the 
sympathetic, while stimulation of the cut end of the sympathetic produced galvanic 
response. 

Carmichael eż al. (1941) attributed the changes in skin resistance following 
stimulation to vasomotor disturbances or sweating or both, being the result of 
activity of the autonomic system. Waller (1919) has recorded that spontaneous 
changes in the D.C. resistance value of the skin occur throughout the 24 hours, 
corresponding to the waxing and waning of the temperature. Wells (1928) stated 
that local heat applied to the skin increased the conductivity and lowered the 
resistance, local cold having the opposite effect. He thought that any condition 
tending to reduce body heat caused vaso-constriction with a fall in the resistance, 
conditions tending to increase body heat having the reverse effect. 

The investigations of Richter (1927) showed that the psycho-galvanic reflex 
was absent on the side of a hemi-sympathetic lesion, and yet obtainable in Gil- 
christ’s case of histologically veritied absence of sweat glands. Sympathectomy 
can cause an increase in the resistance of the skin of the hands. Richter and 
Levine (1937), Densham and Wells (1927), confirming the findings of Lewis and 
Zottermann that the greater part of skin resistance lay in the epidermis, were 
forced to conclude that if, as they thought, changes in the skin resistance are 
invariably accompanied by corresponding changes in the lumen of vessels of the 
corium, the changes in the bore of these vessels must influence the epidermis 
mechanically by causing an increase in the vertical tension and alteration in 
conductivity. This rather simple explanation can hardly fit all the possibilities, 
as Strohl (1931) has shown, by building elaborate circuits to illustrate the electrical 
properties of the skin, eliminating many possible variables that can operate 
simultaneously. Golla (1922) investigated the psychogalvanic reflex and skin 
resistance in a large number of normal and neurotic subjects, and found considerable 
individual variation. 

Recent work by Goadby and Goadby (1936), using photographic methods of 
recording, showed that the current flowing in the psychogalvanic reflex due to 
the resistance drop and the E.M.F. differed. 

Exsanguination abolishes the resistance reaction but leaves the E.M.F. unchanged. 
Hyperaemia, by heating the hmb, reduces the basic resistance but does not alter 
the skin potential. 

To recapitulate, the work of others suggests that there is some change in D.C. 
skin resistance during the day, perhaps corresponding with the,body temperature, 
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and that active sweating or vaso-constriction can produce a fall, vaso-dilatation a 
rise, of resistance. 

, Measures to bring about these changes are supposedly followed by corresponding 
changes in skin resistance ; the most consistent experimentally-produced drop is 
seen in the psychogalvanic reflex, probably through the activity of the autonomic 
nervous system. 

It will be noted that little account has been taken of sex difference and individual 
variations, normal or abnormal, of the order described here. 

It was necessary at the outset to determine to what extent the diurnal resistance 
depended upon the above-mentioned generally accepted physiological processes. 
Many of the subjects were therefore submitted to some of the experimental pro- 
cedures that have been employed to influence the D.C. skin resistance. 


HOURLY VARIATIONS. 


Assuming that all subjects showed considerable hour-to-hour variations, it was 
possible that the wider difference between some morning readings merely indicated 
that the hourly resistance cycle was not regular, and that all the diurnal changes 
might be represented in the course of 24 hours. Accordingly, the DC resistance 
of all subjects in Group III, and some in Groups I and II, was measured hourly for 
24 hours. These readings in mental subjects showed that the above possibility 
is not the case. In some subjects there was a total fluctuation of less than 20 per 
cent. or less than 400 ohms, in others of 200 per cent. or 6,000 ohms.’ No subject 
showed the extremes that were seen in some of the diurnal readings. One subject 
(F. 16), whose diurnal readings were usually high, ranged between the extremes of 
1,400 and 2,500 ohms. Another subject (F. 21), usually steady, remained at about 
1,900 ohms, not varying by Io per cent. throughout the 24 hours. In most subjects 
the curve for the whole day had certain general features. ‘There was a fairly, abrupt 
fail in the forenoon, a low level maintained until early evening, a more or less steady 
rise reaching a peak at about 4 a.m., with a fall and rise once more towards later 
morning. In Group III the morning readings, as might be expected, were con- 
siderably different from readings taken at the same time 24 hours previously. 

The only correspondence with the temperature—and this appears to be unim- 
portant—was that the highest reading in the early morning sometimes synchronized 
with the lowest temperature. Probably the changes in the hourly curve are 
related to activity of the autonomic nervous system, and diminished control of 
temperature regulation with vaso-dilatation of skin vessels during later sleep 
accounts for the higher readings in the early morning hours. Degrees of sensitivity 
of the autonomic system possibly explain to a great extent the different behaviour 
of the hourly DC skin resistance between individuals. It may be concluded, there- 
fore, that the wider range of diurnal variations in this series is not represented in 
measurements taken in the course of the day, and therefore not solely dependent on 
the hourly fluctuation of temperature and the associated vaso-motor and normal 
metabolic processes. The statement of Waller (1919) et al. that body temperature 
can be correlated with DC skin resistance found no confirmation in this series of 


measurements. - 


DC RESISTANCE IN PYREXIA. 


Two women in the fifth decade with early syphilitic disease of the brain were 
treated with induced malaria. Their diurnal resistance was measured on several 
occasions and found to range between 2,000 and 6,000 ohms. Measurements were 
also made hourly during 24 hours,. when the temperature was not abnormally 
elevated, and also at half-hourly intervals as the temperature was rising and falling 
during the course of malarial rigors. The physiological events during the malaria! 
rigor are probably as follows: Constriction of superficial vessels reducing heat loss, 
rise of body temperature with continued constriction of skin vessels, then relaxation 
of cutaneous vessels, fall of temperature, and—when the paralysis of sweat glands 
has passed off—sweating (Wright, 1940). It might have been reasonable to expect 
the skin resistance to remain low during the period of vaso-constriction, high during 
vaso-dilatation, and somewhat lower when the sweating had occurred. 

The behaviour of the skin resistance was not the same for each malarial rigor. 
The ranges attained were not extreme and did not correspond with the temperature. 
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Sometimes the resistance rose steadily just before, during, and after the rigor, until 
the temperature had reached its peak, remained raised while the temperature was 
falling, and at the onset of sweating fell quickly. Fig. 3 illustrates resistance 
changes during one malarial rigor in one subject. Exactly similar curves of resis- 
tance variation were not obtained for other rigors in the same subject, nor for 
pyrexial attacks in the second subject. 

The ranges of DC resistance observed during the extremes of malarial rigors were 
not often markedly outside the range for a normal day in the same subject. 

This experiment suggests that extreme changes in body temperature, with 
associated vasomotor activity and sweating, can infiuence the DC resistance of the 
skin to a limited extent only. It indicates that there are other determining factors 
which may be of equal or greater importance. Keutmann et al. (1939), investigat- 
ing the electrolyte balance and water loss through the skin in artificial fever, have 
found that after several pyrexial attacks, up to 22 per cent. of the extra-cellular 
water present at the beginning of treatment might be lost. Water lost in this way 
may be responsible for the lack of any consistent correspondence between the 
temperature and resistance curves. . 


05°F 


Tempereturo — 


Fic. 3.— Variations in DC resistance during rise and fall of temperature in a malarial attack, 
measured $-hourly. Resistance ...... Temperature 


THE EFPECT OF SWEATING. 


Sweating was induced experimentally on the subjects and the author, by injec- 


ı tion of pilocarpine 4 gr. The resistance was measured at 10 minutes’ intervals for 


an hour. Corrections for the psycho-galvanic response to the needle prick were 
made individually in all injection experiments. Some small drop in resistance was 
observed in all subjects. The maximum was 700 ohms—15 per cent., the average 
being about 10 per cent. One subject (the author), after violent and repeated 
exercise, was immersed in a hot bath at 105° F. for 20 minutes to induce sweating ; 
the resistance was measured, and found to have fallen from 3,400 to 1,600. The 
effect of sweating was probably offset somewhat by peripheral vaso-dilatation. 
After plunging into a cold bath to inhibit sweating, the resistance rose to 3,200. 

On another occasion active sweating was induced by the hot bath and exercise 
in the same subject, the resistance then being 2,400. Sweating was inhibited by 
drinking three pints of cold water. Vaso-dilatation still continued. The resistance 
was found to have risen to 3,000 ohms. 

Measurements were made on the author and another male before and after 
exposure to dry heat in a Turkish bath for 45 minutes. The temperatures in the 
various rooms were 180°, 220°, 250°. Profuse sweating was induced and in each 
case the resistance had fallen by about 50 per cent.) After, “cooling off” when 
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sweating had ceased the resistance had risen to a little less than the original figure. 
The actual figures were : 


Before i : š ‘ 2,800 z 500 
Immediately after ; ; 1,400 I,300 , 
After cooling ‘ : ; 2,600 2,400 


In these experiments the effect of aeae was compensated to some extent by 
vaso-dilatation. They show, however, that under fairly extreme experimental 
conditions, the skin resistance in active sweating was reduced by only 50 per cent. 
of 3,400 ohms, and that inhibition of sweating led to an increase of no more than 
25 to 50 per cent. l 

Atropine, gr. ,, injected to inhibit sweating, showed no consistent results, 
perhaps due to its vaso-dilating property. In some subjects there was an un- 
important rise or fall, in others there was no change. 


EFFECT OF VASO-CONSTRICTION. 


Injection of pitressin 10 pressor units had no constant result. In the majority 
of subjects, during the first half-hour after injection the resistance dropped, but the 
drop exceeded 20 per cent. in one case only, the fall being from 5,200 to 1,800 ohms. 
In all subjects the resistance rose in the second half-hour. 

In a male subject (the author), injection of 20 pressor units produced severe 
blanching of the skin with marked vaso-constriction confirmed by the skin micro- 
scope. It was followed by a fall of skin resistance from 2,500 to 2,000 in the first 
half-hour ; the resistance had risen to 2,700 ohms by the end of the second half-hour. 

Intake of two litres of water did not effect any further change. 


/ THE EPILEPTIC FIT. 


The nature of vasomotor changes during and following an electrically-induced 
epileptic fit are not established with certainty. During the convulsion there is a 
rise in blood pressure and sometimes blanching of the skin. At some moment, 
following the clonic stage, sudder flushing of the skin usually occurs and precedes 
the return of active movements. The vasomotor disturbances are probably 
severe. 

Skin resistance measurements were made on a number of non-epileptic patients 
just before the electrical induction of a fit, immediately clonic movements had 
ceased, and then almost continuously until active movement appeared. In general 
the results were the same. The first reading after the clonic stage was about 25 
per cent. less than the original resistance, and was later increased by upward of 
15 per cent. when flushing of the skin had occurred and active movements begun 
to appear. - 

Typical results: Before, 2,100; after, 1,600; later, 1,800. 


ACAPNIA. 


Acapnia pushed to the limit of co-operation possible in a number of patients 
had little effect. In the best normal subject it produced a fall in resistance of 
about 20 percent. This agrees with the finding of Wells (1928). 


RAYNAUD'S DISEASE. 


Measurements were made in one subject during and after an attack of Raynaud's 
disease involving the right hand. The attack was severe and rather typical, in 
which the fingers and hand were pale, cold, and “ dead.” The resistance read at 
intervals in the course of three days until the hand was normal again lay between 
2,000 and 3,000 ohms, being 2,600 ohms at the height of the attack. These figures 
were within the customary range for this subject. 


LocAL HEAT AND COLD. 


Warming or cooling the hands by hot air or by immersion in hot or cold saline 
was without significant effect on the resistance level. In some subjects there was 
a slight rise or slight fall independent of the temperature. Here, once again, pure 
experimental conditions were impossible to obtain, vaso-dilatation being sometimes 
complicated by sweating. 


| 
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STATE OF PERIPHERAL VESSELS AT TIME OF MEASUREMENT. 


The peripheral vessels of some subjects were inspected by the skin microscope 
on several occasions both before and after measuring the resistance. 

Although vascular adjustments could have taken place between the times of 
inspection and measuring, and the vascular reaction to the normal saline cannot’ 
be estimated, it is significant that no correlation between the state of the vessels 


` and the diurnal resistance could be found. In F. 16 marked vaso-dilatation was 


observed when the resistance was 1,800 ohms; in F. 17 (subject to great changes) 
vaso-constriction was observed with resistances of 1,800 and 11;000 ohms. 


PSYCHO-GALVANIC REFLEX. 


The psycho-galvanic reflex was studied several times in each subject with the 
apparatus described. The stimuli were: Pin-prick, pinching of skin of neck, 
threat of inflicting pain, pistol shot, and the noise of a bucket unexpectedly dropped 
behind the subject. 

The resistance drop could not be expressed as a percentage, as it varied somewhat 
with the stimulus, nor was the response to the same stimulus of the same magnitude 
on different occasions. The maximum response is only obtained if the skin is warm 
and the peripheral vessels dilated (Carmichael et al., 1941). The range of resis- 
tance drop was between 80 and 500 ohms, the relative drop being most marked when 
the initial resistance was low rather than high. It is of passing interest that the 
pistol shot had the smallest psycho-galvanic effect, perhaps because all the subjects 
were well habituated to gunfire and explosions. 


CONCLUSIONS. f 


Variations in the DC skin resistance have been attributed by most workers to 
activity of the autonomic nervous system infiuencing sweating or producing vaso- 
motor changes. Variation due to these causes can be produced experimentally 
and are usually nv greater than 50 per cent., often no more than a few hundred 
ohms. Experiments have shown that these slight changes occurred physiologi- 
cally in all subjects, but that they represent only the slight fluctuation in the 
“tesistance-steady’’ cases, and are of a different order from the wider ranges 
described in some groups, where variations of several hundred per cent. were noted. 
Spontaneous variations were greater than any that occurred in extreme disturbances 
caused by malarial pyrexia, the dry heat bath or electrically-induced epileptic fits. 
Other processes must therefore be sought to account for the wider ranges. 


OTHER CIRCUMSTANCES INFLUENCING DC SKIN RESISTANCE. 


It has been shown that there is a considerable loss of water through the skin 
apart from the activity of sweat glands, which can amount to 600-700 gm. per 24 
hours (Schwenkenbacher, 1925), and forms the greater part of the insensible per- 
spiration. The epidermis appears to act as a semi-permeable membrane, water 
leaving the skin asa vapour. Water lost in this way can preserve the heat balance 
between moderate extremes of temperature in congenital absence of sweat glands. 
Insensible perspiration is most profuse where the epidermis is thick and exposed 
to the air, as in the hands and feet (Kuno, 1934). If the epidermis provides the 


_ bulk of the resistance of the skin to a direct current, alterations in its water content 


a ea 


might reasonably be expected to lead to great changes in the resistance. 

Dehydration of the body was attempted on the author by fasting and with- 
holding fluids for 24 hours. This period was preceded by exercise, hot baths, and 
repeated saline purgation. The skin resistance was measured hourly for 24 hours. 
The result was rather inconclusive and the hourly resistances were only slightly 
higher than usual in this or other male subjects ; this was not surprising, as without 
prolonging these measures only a moderate dehydration could be expected. During 
the absorption of 2 litres of water, drunk immediately at the end of the water-free 
period, there was no significant change. 

A further attempt to alter the water content of the epidermis was made in the 
folowing experiment: After reading the resistance in normal saline, the subject 
immersed the hafids for five minutes in saturated salt solution, in order to attract 
water from the tissue spaces through the epidermis. The excess salt solution was 
washed off in normal saline and the resistance read again. The-hands were then 
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washed in water and after five minutes the resistance read once more; this cycle 
was repeated. It was found in every case that a considerable reduction in resistance 
followed immersion in saturated solution of salt, greatest when the original 
resistance was high. In every case the resistance fell to below 2,000 ohms. In 
‘some subjects the resistance rose to its first figure after washing, and fell again 
after immersion again in the saturated solution. A similar experiment was 
performed on a normal male and female subject, the whole body and limbs up to 
the neck, instead of the hands alone, being immersed in saturated salt solution at 
99° F. Immersion was maintained for half an hour, followed later by immersion 
in plain water under similar conditions. The results were: 


Female: Before, 2,600. After salt bath, 1,600. 
After water bath, 2,500. 

Male : Before, 2,500. After salt bath, 1,800. 
After water bath, 2,600. 


It seems probable that a concentration of water in the epidermis can be effected 
temporarily by movement of water from within towards a strong solution outside, 
or, under certain conditions, vice versa. Fluid might be retained in the skin by 
substances whose molecular structure gives them an affinity for water. If the 
epidermis already contains much water and the resistance is low, little further 
experimental reduction can be expected. 

Although these experiments are inconclusive; it may be tentatively suggested 
that while vaso-constriction and sweating, vaso-dilatation and hydrosis are respon- 
sible for moderate changes in the skin resistance and for the psycho-galvanic 
phenomenon, the wider variations observed in some subjects are due to the retention 
or otherwise of water in the epidermis, the thickness of the epidermis possibly 
determining the individual basic resistance. This would account for the usually 
lower resistance of males, in whom the skin of the hands is often thick. The basic 
resistance does not seem to depend to any extent on the size of the hands, although 
—other things being equal—the larger the area of the skin in’ contact with the 
electrodes the lower the resistance. The volume of the hands of all subjects was 
measured and found not to correspond with the resistance. A female subject witb 
almost the smallest hands had the lowest average resistance, while the male with 
the largest hands had consistently the lowest (F. 9, M. 5). 


Group I. Reststance: Steady. 


i 
number.) age Psychiatric diagnosis. Endocrine state. 
— -—_ 
M. 1 M. 65 Delusional -— p 1,550-3,000 | Slight. 
M. 2 M. 50 Depression ooo 1,600—2,800 s 
M. 3 | M. 20 Schizophrenic in z eee 1,400-2,000 s 
remission 
M. 4 M. 73 | Early senile dementia | -~ 0 — 1,550-2,500 2 
M. 5 M. 36 Post-traumatic —- E 1,000-1,500 s 
aphasia 
M. 6 M. 19 Early schizophrenia , —- o — I, 300—2,000 i 
F. ı F. 19 |Catatonic schizophrenic | Amenorrhoea © R.II | 1,650—-2,900 a 
F. 2 F. 20 |Catatonic schizophrenia, Oligomenorrhoea | R.II | 1,550-3,000 si 
in remission | 
F. 4 F. 18 Simple depression | Amenorrhoea / R. HI | 1,700-2,500 i 
F. 6 F. 24 Hysteria - | R. II 1,700—2 ,600 i 
F. 8 F. 29 Schizophrenia Irregular menses , R.III | 2,050-3,000 s 
F. 9 F. 46 i Recurrent depression Oligomenorrhoea ; | R. II 1,300-2,100 | k 
ey hyperthyroid 
F. 10 |. F. 52 Melancholia in re- |  Post-climacteric : R.I į 1,950-2,300 i 
mission i : 
F. ır | F. 50 | Recurrent depression | 5 i; R.I | 2,000— 3,000 BS 
in remission | 
F. 12 F. 54 | Melancholia sf R. Il 2, 100—3,200 v 
F. 13 | F. 60 | Delusional i | R.I 1,750-2,500 X 
F. 21 F. 55 | Normal 


i3 ; — | 2,400— 3,000 
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Group II. Resistance : Moderate Regular Variations. 

Case : Sex and | Vaginal Resistance 
namber. age. | Psychiatric diagnosis. Endocrine state. naire. ‘abil 

F.3 F.21 | Schizophrenia i i 

<3 -2I i, chizophrenia in Amenorrhoea. Later | R. IV | 2,050-4,900 | Slight at 

l remission menstruated > 

F. 5 F. ry , Simple depression Normal menses R. IV | 2,400-5,000 |Moderate 
F. 19 | F. 18 Normal Normal — 1,500—7,000 
F. 20 F. 19 j Normal ? — j| I,900~4,500 


of Wide Range. 


F. 32 HYPE os | Amenorrhoea R. III | 1,900—10,000 | Wide. 
F. 72 | Recurteni ? — 1,800—9 ,000 y 
F. 52 Tavolutional | Hypo-pituitarism R. II, | 1,800—10,400 E 
F. 51 a i aed | Acromegaly een 1,800—15,000 a 
F. 42 Depression , | Pituitary cachexia k ti 1, 100—35,000 on 
CE or ee 
M. 33 — Pituitary eunuch — 2,200-5,000 | Up to 
| 100% 


Notes.—Vaginal smears : R. I indicates complete oestrogen deficiency ; R. II severe; R. III 
moderate or slight ; R. IV normal smear. The figures quoted for the range of diurnal resistance 
are the extremes recorded at any time. ‘Slight ” fluctuation indicates that irrespective of the 
extremes the day-to-day change was slight; thus in F. 1, F. 2 and F. 13 the diurnal reading 
was usually 1,800 to 2,000 ohms, sometimes varying by not more than 50 for a week. 


This suggestion that concentration of fluid in the epidermis determines to a 
large extent the DC resistance value agrees with the finding that 80 per cent. of 
the resistance of the skin is located in the epidermis. 


PSYCHIATRIC RELATIONSHIPS, 


As mentioned before, subjects could be classified according to the resistance 
behaviour, namely, whether diurnal resistance was steady or fluctuated moderately 
or widely. Males had, on the whole, a lower resistance than females and fluctuated 
little. The majority of the subjects being mental patients, it was possible to classify 
mental conditions and look for correlations between them and the type of resistance 


behaviour. The accompanying table indicates the nature and characteristics of 
the case material. It requires little comment. There is no significant corre- 
spondence. 


All subjects were co-operative and did not represent extreme forms of their 
mental illnesses. It will be noted that the greatest irregularity occurred in four 
cases that could be described as involutional melancholia, and one unusual form of 
catatonia. Case 14 was examined daily for four weeks. Her mental state appeared 
to be normal. The diurnal reading fluctuated above 3,500 ohms. She became 
acutely depressed coincidentally to the day with a fall of resistance to 1,800 ohms. 
For the next fortnight the resistance remained below 2,500 ohms. The patient 
became extremely agitated and unco-operative, and died subsequently of broncho- 
pneumonia. 
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The diurnal resistance was “ steady ” in most patients of the schizophrenic 
group where menses were not normal. This will be discussed in a subsequent 
section. 

Richter (1928) and Syz and Kinder (1931) studied the diurnal resistance in 
mental illness. Their patients were not all examined daily. They have reported 
a high resistance in catatonic states, low in paranoia, and a higher reading than 
normal in depressions. , Richter (1928), using paste electrodes, found that the 
diurnal resistance of normal subjects remained fairly steady. Odegaard (1930) 
reported decreased activity in dementia praecox. Westburg and Syz (1929), with 
rather unsystematic investigations, found decreased resistance in various mental 
types. More recent contributions have been made by Bingel (1940) and Barnett 
(1939). Barnett reported that, though impedance curves do not correspond with 
the clinical state, im some cases the impedance value is decreased in agitation, 
increased in retarded depression. He suggests that the low impedance in some 
mental cases is due to thinning of the epidermis from failure of growth hormone. 

None of the reports of these workers differentiate between the sexes. Their 
statements find no confirmation in the results noted above, but viewed with these 
results they show that the skin resistance behaviour in normal and mental subjects 
is neither uniform nor identical in all individuals, and that no true correspondence 
between skin resistance and mental illness can be expected with the present system 
of psychiatric classification. 


ENDOCRINOLOGICAL RELATIONSHIPS. 


There seemed to be some correspondence between the diurnal resistance beha- 
viour and endocrine activity. This was suggested by the groups into which the 
subjects fell. 

(1) Inactivity or steadiness in diurnal reading was noted in male subjects, in 
young females who menstruated infrequently or not at all, and in post-menopausal 
subjects without special climacteric symptoms or evidences of endocrine dys- 
balance. 

(2) Moderate cyclical activity was observed in the two subjects who menstruated 
normally, and to a less extent in two others. 

(3) Most of the higher resistance readings and irregular fluctuations of greater 
amplitude occurred in four cases with menopausal disturbances, in one special type 
of hyperthyroidism, and in one case of agitated depression who died while investi- 
gations were still incomplete. 

The table shows the distribution of resistance behaviour amongst the endocrine 
types. 
It has been shown that the more extreme variations of resistance could not be 
produced experimentally, nor did they seem to be the result of simple or obvious 
physiological processes, and it has been suggested that they are an expression of 
endocrine activity. This possibility was examined by investigating certain endo- 
crine functions in some of the patients, and by endeavouring to bring about endo- 
crinological changes while the electrical resistance was under observation. 


-~ 


MENSTRUATION. 


When all the results were expressed graphically, the most outstanding and 
prominent finding was the flatness of the curves of males and of all the female 
subjects who did not menstruate, apart from those of Group III, where fluctuations 
were extreme. The diurnal variations of Group I were in many cases less than 50 
ohms and could probably be accounted for by normal autonomic activity. 

Thorn, Nelson and Thorn (1938) investigated the excretion of electrolytes and 
oedema connected with the menses. They showed that there is sodium retention 
at the inter- and pre-menstrual phases, but increased excretion at menstruation. 
Injection of various sex hormones produced sodium retention ; the most potent of 
this series was oestradiol. 

The evidence is that fluctuation of the retention-excretion of sodium through 
he month parallels the production of oestrogenic hormone in the normal female, 
nd in many cases may cause water retention sufficient to produce oedema of tissues. 
his increase of extra-cellular water may account for the moderate cyclical resist- 
nce behaviour of Group II. Absence of this.rhythm,,as(probably occurs in males 
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and in females with inactive ovarian function, may be associated with the flat. 
curve of steady diurnal resistance of Group I. It is likely that different degrees of 
cyclical variation of resistance correspond to individual degrees of sodium retention. 
The curve of F. 19 illustrated may therefore be representative of only one section of 
normal women. The small number of normal women investigated precludes 
definite conclusions. 

Greenhill and Freed (1940) et al. have treated cases of pre-menstrual oedema 
with ammonium chloride and salt-free diet. They report the prevention or 
restriction of oedema in a high proportion of such cases. Their method was tried 
empirically on a small series of resistance-steady males. Six were chosen and their 
resistance behaviour was studied for two weeks. A salt-free diet and ammonium 
chloride, gr. 30 ¢.d.s., for one week was enforced. Total quantities of urine ex- 
creted were measured daily. There was no significant increase in skin resistance 
during this period and no increase in urinary output that could not be explained by 
increased intake. This experiment was conducted on “ steady ’’ males because of 
the impossibility of assessing the responsibility of the measures in any effect pro- 
duced in fluctuating cases. ` 

Lack of resistance activity was a constant and striking feature of all young 
cases with amenorrhoea and oligomenorrhoea. In young subjects much resistance 
activity was never observed unless menstruation was normal. In F. 3 the diurnal 
resistance was low and steady until a menstrual period unexpectedly occurred, the 
first for 12 months. Thereafter, the range of diurnal variation was wider and the 
average resistance about 50 per cent. above previous figures. The curve resembled 
more that of a normal subject. 

Great difficulty was experienced in finding normal (non-mental) young female 
subjects whose resistance could be measured daily for three months. Several 
failed to complete the course, or were so irregular in attendance that their results 
cannot fairly be recorded. Only two were available for continuous observation. 
Of these, one showed moderate cyclic variation up to 400 per cent., the other slight 
cyclic variation up to 250 per cent. From these figures and from the other scattered 
results, there appear to be different degrees of the moderate fluctuations classified 
as Group 2, none of which occurred in the “ steady ” Group I. 

Nevertheless, the association of normal menstruation with diurnal change was 
not very conclusive, for the range of resistance was moderate and in some subjects 
not markedly outside the hourly range for a full day. On the other hand, some 
males and young cases of amenorrhoea showed very little change from hour to 
hour as well as from day to day. This might suggest that the activity of Group II 
is specifically related to menstruation, or that there is relative insensitivity of the 
autonomic nervous system, reflected by the steady diurnal resistance; the experi- 
ments described and the evidence seem to indicate that the former is more probable. 


VAGINAL SMEARS. 


The control of menstruation and the factors responsible for amenorrhoea are 
still uncertain, but the vaginal smear is regarded as a reliable index of oestrogenic 
activity. Vaginal smears of all subjects were taken and classified according to the 
method of Papanicolaou and Shore (1934), modified by Geist and Salmon (1939). 
Smears indicated four degrees of oestrogenic function. The table shows that 
marked lack of oestrogenic activity was always associated with inactivity of skin 
Tesistance, and normal oestrogenic function with moderate cyclical resistance 
behaviour ; incomplete degrees of oestrogenic deficiency occurred in cases with a 
wide range of irregular variation. 

These coincidences suggest further that production of oestrogenic hormone or 
the mechanism that controls it has a bearing on skin resistance. 


OESTROGENIC HORMONES AND SKIN RESISTANCE. 


The excretion of oestrin during the whole menstrual cycle has been studied by 
Smith and Smith (1936). Their figures show a minimum excretion of oestrin just 
before and just after the onset of menstruation, with a maximum excretion between 
the roth and 23rd days. The diurnal resistance of one normal subject examined 
for three months, expressed graphically, formed a roughly similar curve. This 
curve is probably modified to some extent by vasomotor changes. 
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The local effect of oestrin upon the skin resistance was tested as follows: Two 
resistance-steady subjects, F. 6 and F. 13, aged 24 and 60 respectively, were treated 
with a cream containing 50,000 units of oestrin (menformon) per dose, rubbed into 
the skin of the hands and fingers twice daily for one week. In each subject a slight 
drop of resistance was noted for the first three days, and the resistance then rose 
to about 25 per cent. above its early figure. One week after the cessation of treat- 
ment the resistance had fallen to about the usual level. f 

Two female patients, F. 10 and F. 11, and two males, M. 5 and M. 6, were injected 
daily with 50,000 units of oestrin (menformon) for one week. In all four the effect 
on the resistance was unimportant. 

These experiments indicate that even large oses of oestrin applied locally to 
the skin of the hands of resistance steady subjects do not effect any great change, 
and that excessive administration by injection into males and post-menopausal 
females of Group I is similarly ineffective. 


PITUITARY FUNCTION AS RELATED TO SKIN RESISTANCE. 


Evidence of complex endocrine disturbance was found in all the females of 
Group III and in the one malein whom diurnal resistance was highest and fluctuated 
the most. These cases were: 

M.7: A pituitary eunuch, aged 33, with an extensive tumour involving the pituitary, con- 
firmed recently at autopsy. Thyroid and adrenals, as well as testes, were abnormally small. 


The histological investigation is in progress. 

F. 16: A case of menopausal acromegaly with long jaw, and bony changes confirmed by 
X-ray. 

F.15: The thyroid was impalpable, ovarian function depressed, there was considerable 
loss of weight, and the appearance was that of excessive age for her years. 

F. 18 : The thyroid was impalpable, the skin was dry, there was severe loss of weight, and 
since the menopause an enormous overgrowth of hair on face and chin, with certain other signs 
of virilism. 

F. 7: A schizophrenic with hyperthyroidism and amenorrhoea, an example of an uncommon 
syndrome that has been described as hyperthyrotic catatonia (Hemphill, 1942). 

F.17: A case of pituitary cachexia. There were various gastro-intestinal disturbances, 
general weakness, depression, and a dry skin. Emaciation was extreme. 


In an earlier paper Hemphill and Reiss (1940) showed that post-menopausal 
mental types could be classified according to prevailing glandular disturbances, and 
suggested that malfunction of the anterior pituitary might be responsible. Cases 
F. 15, F. 16, F. 17 and F. 18 are such involutional types, with a pituitary origin. 
Hormone analyses were made in cases F. 15, 16, 17, 18, and 7; the results may be 
tabulated as follows: 


HORMONE ANALYSES 


The excretion of gonadotrophic, thyrotrophic, and corticotrophic hormones was 
estimated in the total urine passed during 48 hours. 


Gonadotrophic. Thyrotrophic. Corticotrophic. 


International units. Units according to Heyl Sudanophobic units accord- 


and Laqueur (1935). ing to Reiss (1936). 
F. 15. Nil ; Nii ; Nil 
F. 16 . >3 <6 (subnormal) . >7< 12 (raised) . >4< 8 (normal) 
F. 17 . Nil f Nil ; Nil ` 
F. 7 , >6 < 12 (normal) . 1-2 ( normal ?) g Nil 
F. 18 . 8 (normal) : ? . Nil 


These figures show that in F. 15 and F. 17 there was an extreme depression of 
pituitary function with urinary excretion of the three hormones comparable to that 
of the hypophysectomized animal; these were the two cases of clinical pituitary 
cachexia. In F. 7, an atypical form of hyperthyroidism, there was a severe defi- 
ciency of corticotrophic hormone output. ; 

The analyses were performed by bio-assay, similar methods being utilized for 
all subjects. They were made after 90 days of preliminary observation, and at 
this time the resistances of F. 15, F. 17 and F. 18 were fluctuating irregularly, 
while those of F. 16 were fairly and F. 7 completely steady. 
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CORTICOTROPHIC HORMONE 
In cases F. 15 and F. 17, there was no urinary excretion of corticotrophic hor- 


mone, and lack of this hormone appeared to be a major factor in the clinical picture. 
_ As a considerable amount of pure corticotrophic hormone was available, it was 
_ possible to study the electrical resistance behaviour while these patients were under- 
going treatment. | 


Each patient received 24 daily injections of 40 units of standardized hormone. 
The accompanying diagram shows the effect of treatment. In each case there was 
a marked drop in the resistance, which in case F. 17 reached the lowest level 


_ attained by any female during the whole period of research. This low level was 


, 


- 


is 20 
DAYS 
Fic. 4.—Effect of corticotrophic hormone on resistance of F. 15 and F. 17. 


maintained on both subjects during a month of investigation following the cessation 
of treatment. The result was extremely striking, as F. 17 had shown the widest 

uctuation in resistance before treatment, having attained levels of over 30,000 
ohms, Corticotrophic hormone, 40 units, injected daily for seven days in two 

steady ” control subjects produced no significant resistance change. The physical 
state of each patient showed some improvement, but there was little gain in weight 
until after the second week of treatment ; F. 17 then gained ro lb. in a fortnight. 
F - I5 has since been discharged fiom hospital. Therapeutic aspects of this case 
will be recorded in another paper. The change in resistance preceded any notice- 


able alteration in physical or mental state. There was some rather significant 


increase in water intake and output after the second day of treatment. 


OESTRIN IN ACROMEGALY. 
On the assumption that high dosage of oestrin might inhibit anterior pituitary 
activity, F. 16 was treated with daily injections of oestrin (menformon), 50,000 
units for 14 days. In this case the resistance fell to the average level) observed in 
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normal post-climacteric subjects. It must be pointed out that prior to treatment 
this subject had shown a tendency to more stable resistance behaviour, but during 
the last 20 days of investigation the diurnal resistance reading was more constant 
than in any previous corresponding period. F. 16 was treated and examined con- 
currently with F. ro and F. 11, the two steady controls who were injected with 
oestrin for a shorter period of time. The diurnal resistance curves of all three 
were rather similar. 


SKIN RESISTANCE AND THYROID FUNCTION. 


It has been stated by Vigouroux (1888), and afterwards confirmed by Golla 
(1922), that a low skin resistance is common in hyperthyroidism. Golla was able 
to demonstrate a marked reduction in skin resistance following administration of 
thyroid extract. Lueg and Grassheim (1929), Wohl (1933) found some association 
between the skin resistance and thyroid function ; but the findings of the former 
were inconstant in adipose subjects. They have claimed that measurement ot 
polarization capacity might prove a more accurate estimation of thyroid function 
than basal metabolic rate. In F. 9, with exophthalmic goitre and menopausal . 
amenorrhoea, the diurnal resistance was one of the lowest and the steadiest of the 
whole female series. F. 7, on the other hand, exhibiting thyrotoxicosis and cata- 
tonia, showed an entirely different resistance behaviour. Up to the present it has 
not been possible, for wartime reasons, to investigate the relationships between 
thyroid function and skin resistance. 


DISCUSSION. 


These investigations have shown that the resistance of the skin varies from day 
to day, little in certain individuals, mioderately in some, and irregularly and between 
wide extremes in others. 

Sweating, body temperature, and vasomotor changes are usually assumed to 
control skin resistance. It was shown by a number of experiments that these pro- 
cesses, even if carried to extremes, did not account for the wider ranges of variation, 
and that other factors are responsible. 

Some earlier experiments have been repeated on this case material, and results 
of these, as well as of other experiments, have been recorded in detail. They form 
largely negative evidence which indicates that theories on the supposed physiology 
of skin resistance are incomplete or incorrect. The classification of resistance 
behaviour, described here for the first time, shows why this is so, and why neglect 
of individual and type differences invalidates much that has been recorded pre- 
viously. 

Almost the entire resistance of the skin is provided by the epidermis, and can 
perhaps be reduced by increasing its water content. .Although not proved con- 
clusively, it seems feasible that a high skin resistance is associated with a relatively 
water-free epidermis, and a low resistance with a more water-saturated condition 
of the outer skin in the same subject. While sweating can exert only a moderate 
influence, water saturation and alteration in the sodium balance would explain al! 
the degrees of a very wide range of resistance. 

The resistance-steady subjects were males, and females—young ‘or old—in 
whom the menstrual function was deranged or inactive. 

There was a moderate diurnal variation in resistance of a roughly cyclical form 
in some subjects, exclusively those whose menstruation was normal. Moderate 
resistance variations occurred in one young woman—formerly resistance-steady— 
when menstruation had returned spontaneously after 12 months’ amenorrhoea. 
These facts suggest that oestrogenic activity corresponds in some way with skin 
resistance. 

In this connection the work of Zuckermann (1939) is of great interest. He has 
shown that swelling of the sexual skin of the pig-tailed monkey, which is due to 
accumulation of water in the skin, can be produced by large doses of oestrin injected 
daily’ in the post-ovulative phase. He considered that this effect was due to some 
water-retaining property of oestradiol, and could be attained also by using cortico- 
sterone. Zuckermann (1935) had already shown that injection of oestrin in dener- 
vated species produced sexual skin swelling, and concluded that the phenomenon 
was the result of local action of the hormone and not of a central neural discharge. 

The possibility that the behaviour of the electrical resistance of the skin in 
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normal young women is akin to this water-retention observed in monkeys, and an 
index of the production of oestrin, is attractive, especially as it may be a demon- 
stration of an archaic physiological function important in the animal, but no more 
than inconvenient in the human. 

Water retention at certain phases in the menstrual cycle has been suggested by 
the clinical observation that some women experience tightness of clothing or even 
local oedema before menstruation. Okey and Stewart (1933) found in about 
50 per cent. normal women a gain of weight during the inter- and pre-menstrual 
phases, with a loss at the onset of menstruation. Similar cases were reported by 
Thomas (1933), Sweeting (1934), and others, oedema being sometimes noticed to 
coincide with the maximum weight increase. Changes of this sort were noticed 
by all the normal women examined, but in no case so marked as to cause much dis- 
comfort. : 

Okey and Boden (1927) found various fluctuations in blood cholesterol, which 

was low just before and during menstruation. Kaufmann (1928) showed that these 
rhythmic variations in blood cholesterol did not occur when ovarian activity was 
disturbed. 
' QOestrin applied locally in some subjects failed to bring about more than a 
slight and unimportant drop in resistance. This was not surprising, for in all cases 
investigated in this way, the basic resistance was low and therefore no further large 
drop in resistance could be expected if the water content of the epidermis was 
already high. Operational error, sweating, and local vasomotor action may -account 
for a higher percentage of the resistance change when the initial resistance is low. 

The greatest loss of sodium occurs in adrenal cortical failure, so that adrenalec- 
tomized animals can be used for assaying the relative sodium-retaining potency of 
various hormones (Thorn, Nelson and Thorn (1938)). Great loss of sodium is asso- 
ciated with great alteration in water balance. The highest resistances and the 
greatest fluctuations were observed in patients in whom there was no assayable 
excretion of corticotrophic hormone in 48.hours’ urine, and therefore presumably 
adrenal cortical atrophy and. failure of production of adrenal cortical hormone, 
comparable with that of a hypophysectomized animal. The findings strongly 
support the suggestion that the DC skin resistance is determined to a great extent 
by extra-cellular water and alteration in water balance. 

Injected corticotrophic hormone in F. 15 and F. 17 almost immediately pro- 
duced a drop of skin resistance to a low level, at which it was maintained even after 
the hormone had been withheld, the curve being similar to that of normal post- 
menopausal females of Group I. The action of this hormone should have been to 
stimulate the adrenal cortex in the production of its hormones, but whether the 
resistance drop could be attributed to the action of the corticotrophic hormone itself 
or to hormones liberated by the adrenal cortex could not be ascertained. The 
latter possibility is more likely true, for cortin injected into normals has been found 
to produce retention of sodium up to ten hours only ; repeated injections produced 
a refractory state in some subjects (Haufmann et al., 1938). That corticotrophic 
hormone produces its effect by essential physiological rather than pharmacological 
action is suggested by the sustained result in F. 15 and F. 17, and its ineffectiveness 
in two controls. In F. 15 and F. 17 malfunction of the anterior pituitary was 
shown, there being no excretion of thyrotrophic, corticotrophic, or gonadotrophic 
hormones. These two cases, therefore, appear to be extreme examples of meno- 
pausal disturbance, in which the water balance is affected by altered production 
of various steroid hormones, and the resistance behaviour exceptional. 

The vaginal smears of four of the five in GroupIII showed some evidence of 
oestrogenic activity. This would suggest that the menopause had not as yet 
tesulted in a state of sex-hormone equilibrium. 

Corticotrophic hormone was excreted normally by F. 16. In this case the 
urinary examination was carried out after three months’ preliminary investigation 
of the skin resistance, and by this time the resistance behaviour had become 
“ steady ” as in Group I, and remained so subsequently. It seems likely that the 
irregularities in normal pituitary function, believed to occur sometimes in the early 
Menopause, with increased production of certain fractions for a time until a physio- 
logical balance is restored, would account for high resistance and erratic behaviour 
preceding the more normal flat curve as noted in F. 16. The injections of oestrin 
may have assisted in establishing a normal endocrine balance. 
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Although the production of substances with water-retaining properties may 
account for a moderate rise and fall in skin resistance, the very high resistances 
may be due to a general dehydration of the body, such as is seen in hypofunction 
of the pituitary or hypothalamic lesions. 

Polyuria did not occur in any of the cases, but as in F. 15 and F. 17 the anterior 
pituitary seemed to be almost functionless, a true diabetes insipidus was not to be 
expected (Cameron, 1940). In F.-15 and F. 17 water intake and output were very 
low and there was no thirst. 

Accurate measurements of water consumption and output are not easily obtained 
in mental patients, and it is not possible to attach value to any of the results 
obtained. 

Fluctuations in electrical potential have been described as associated with 
menstruation and ovulation. Rogers (1938) demonstrated cyclic variations in 
potential between the pubis and vagina of rats during the oestral cycle, which dis- 
appeared if the ovaries were removed. Large doses of theelin restored the flat 
“ castrate ” curve to the normal oestral one. Whether this curve parallels changes 
in the vaginal mucosa is not clear. 

Burr eż al. (1935), Rock et al. (1937), using special apparatus, have shown 
differences of potential between cervix and anterior abdominal wall in humans 
and rabbits at or about the time of ovulation, confirmed in one case by laparotomy. 
Measuring between finger tips Barton (1940) recorded differences of potential 
which she believed coincided with ovulation. Sufficient is not known of the electro- 
physical and physiological factors operating to bring her figures into line with 
those recorded in this paper. 

Little light has been thrown on possible psychiatric relationships of skin resist- 
ance. The young subjects with disturbed menstruation were for the most part 
suffering from schizophrenia and the glandular dysfunctions were principally 
accompanied by melancholic types of illness. One subject, who unfortunately 
died, is of interest, in that a high and fluctuating resistance was recorded during the 
first weeks of investigation, at a time when the mental state appeared to be per- 
fectly normal. The resistance fell abruptly to 1,800 ohms coincidentally to the 
day with the recurrence of severe agitated depression. No factors to account for 
this attack of depression in a woman who had been apparently perfectly well for 
years could be found. She was the only post-menopausal subject without evidence 
of glandular abnormality in whom the resistance showed such irregular behaviour. 
This behaviour possibly indicated some prodromal activity preceding the mental 
relapse. 

Incomplete though the results of these investigations are, it is possible to con- 
struct a hypothesis which includes the relevant facts. The skin resistance is 
maintained at an average value by its thickness and the presence of water in the 
epidermis. Minor and transitory variations follow activity of the autonomic 
nervous system. Alterations in the water balance through excretion or retention 
of sodium and in the production of steroid hormones with water-retaining proper- 
ties are reflected by changes in the skin resistance, and such changes are seen in 
some normally menstruating women. Severe pituitary failure or dysfunction, as 
seen in its extreme form in pituitary cachexia, leads to an erratic production of 
relevant hormones and to high and fluctuating skin resistances, absence of cortico- 
trophic hormone with adrenal cortical failure causing the greatest variations. 
After the menopause, a state of pituitary and glandular equilibrium may be estab- 
lished, and if so skin resistance behaviour becomes quiescent, resembling that of the 
male. This hypothesis is no more than a framework upon which to hang the new 
facts arrived at in the course of this investigation ; its ultimate value depends upon 
the results of the many paths of research that it suggests. It is possible that the 
technique described may be of diagnostic value in investigating adrenal cortical 
failure. 


EPILEPSY. 


Epileptics were designedly excluded from the earlier part of the work. It was 
therefore decided to investigate their resistance behaviour, especially in view of the 
supposed relationship between fits and water metabolism in some epileptics. 

A representative group of 18 male epileptics was chosen, Their ages varied 
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between 22 and 65. The group included patients who had many or infrequent 
fits, and who had major, minor, or psychic attacks. 

Using the same technique as before, and employing four of the original series 
of males as controls of known resistance behaviour, diurnal measurements were 
made for 72 days. The incidence of fits was noted and plotted against the resistance 
curve. 

It was found that in some cases there was a rather wider range of variation than 
in the controls. In the majority the fluctuations were unimportant, and no con- 
sistent correlation existed between fits and the resistance behaviour. In two cases 
(E. S—, E. S. T—) resistances of over 10,000 ohms were recorded on one or more 
occasions, and in one subject (E. P—) high and irregular fluctuations, comparable 
with Group ITI described before, were seen, In this case, as the graph shows, the 
majority of fits occurred when the resistance was low or falling. The time interval 


KS ; D ays a: 
Fic. 5.—Diurnal resistance in four epileptics, E. H—, E. S—, E. S. T—, E. P—. Fits 
indicated by xX. 


between fits and resistance recording was anything up to 24 hours, and this alone 
vitiated accurate comparisons. 

If the autonomic disturbances resulting from the electrically-induced epileptic 
ft are similar to those of the spontaneous major convulsion, they are slight, as 
determined earlier, and therefore dọ not modify these resistance curves to any 
considerable extent. 

All patients were taking anti-epileptic drugs, which may have suppressed fits 
and masked their real incidence. Electro-encephalograms of all patients were 
examined by Mr. Grey Walter. They showed no features that could be classified 
with the type of resistance behaviour. 


WATER METABOLISM. 

The morning fasting weight and the total urinary output are a very approximate 
indication of changes in water balance, but the accuracy of these measurements is 
almost impossible to guarantee in mental subjects. Nevertheless, ten of the patients, 
including E. P—, E.S—, E.S. T—and E. H—, were weighed daily and the total urine 
passed measured for 28 days. The results justify no conclusions. 
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Water metabolism was investigated carefully in their patients by Greville, 
Jones and Hughes (1940), who tried to account for all sources of intake and output 
as well as insensible water loss. They found that either retention or loss of water 
may precede fits, and a disturbance in water balance is not a constant finding in 
all cases. They have reviewed recent literature. 

Corticotrophic hormone was estimated in 48 hours’ urine of E. S—, E. S. T—, 
E. H—, E. P—, and results were as follows (Sudanophobic units) : 


E. H— . I><3 (reduced). E. S. T— . 2>< 5 (normal). 
E.S—. : I (reduced). E. P— . : O 
Excretion of androgens in 24 hours was determined in these four patients. The 
figures were : 
E. H—: 8:2 mgm. per 24 hrs. E.S.T—: 10'ı mgm. per 24 hrs. 
E. S—: 116 ,, 7 * E. P—: 68 ,, a 

In view of the present interest in androgen excretion in adrenal insufficiency, 
it is worth recording that the lowest figure, 6-8, which is rather subnormal, occurred 
in case E. P—, the epileptic in whom there was no assayable excretion of cortico- 
trophic hormone in 48 hours’ urine. 

The curves of E. H—, E. S—, E. S. T—- and E. P— are shown in Fig. 1. That 
of E. P—, in whom there was no excretion of corticotrophic hormone, resembles 
those of Group III. It is notable, too, that the excretion of corticotrophic hormone 
in E. S— and E. S. T— was markedly subnormal. None of these patients had any 
physical symptoms suggestive of adrenal or special glandular insufficiency. 

The results of these investigations are suggestive, but the case material was too 
small to justify conclusions. It may be significant and not merely coincidence 
that reduction or absence of corticotrophic hormone output was associated with 
resistance values not seen in other males, whether epileptic or not, and behaviour 
comparable with Group III. If, as has been suggested before, this behaviour is 
related to a disturbance of water balance of endocrine origin, there may be epi- 
leptics in whom a similgr disturbance linked to pituitary function is an operational 
factor. 

SUMMARY. 

The diurnal resistance of the skin in males, and in non-menstruating females, 
young or old, varies little; in some normal young females, moderately ; and in 
post-menopausal glandular and especially pituitary disturbances, irregularly between 
wide extremes. These have been described as Groups I, II and III respectively. 

The variations are a property of the skin and do not occur if measurements are 
made with a rapidly alternating current. 

The wide variations are not the result of sweat glands or vasomotor activity, 
but probably depend upon the content of extra-cellular water and electrolyte 
balance, which may be controlled by oestrogenic and adrenal cortical hormones 
and other steroid hormones with water-retaining properties. 

Oestrin locally applied to the skin effected no significant drop in resistance in 
steady subjects. The fluctuations in resistance in a normal woman can perhaps 
be correlated with the water balance. The highest resistance and widest fluctuations 
were associated with no excretion of corticotrophic hormone in the urine. Treat- 
mient of two cases with corticotrophic hormone restored the skin resistance to a 
low level, at which it remained steady. 

Experiments in the physiology of skin resistance have been made.and described, 
and it has been shown that in high fever the skin resistance does not correspond 
with the temperature, nor does it vary much in the epileptic fit, nor during an attack 
of Raynaud’s disease. 

The results obtained and problems arising therefrom have been discussed. 

Epilepsy.—High resistances and wide fluctuations were noted in three cases of 
a group of 18 epileptics. In two of these the corticotrophic hormone output was 
reduced; in the third it was completely absent. It has been suggested that further 
investigation on these lines may show an endocrine factor in some forms of epilepsy. 
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THE MEASUREMENT OF BODY RESISTANCE BY BRIDGE 
METHODS. 
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THE measurements described in Dr. Hemphill’s paper are nominally of 
resistance to a direct current, but in view of the well-known variations in resistance 
according to the frequency used, it seems most probable that the actual pheno- 
mena reported are due not only to changes in resistance proper, but also to fluctua- 
tions in the E.M.F. generated by the superficial tissues, as a result of the small 
steady polarizing current used in the Wheatstone bridge circuit. 

In these experiments the polarizing voltage for the bridge was 2 volts, and for 
resistances up to 10,000 ohms the ratio arms were both at 1,000 ohms. The 
current through the patient was therefore of the order of one milliamp. When 
resistances greater than 10,000 ohms were encountered, the resistance of the appro- 
priate ratio arm was changed to 100 and the variable arm readings were then, of 
course, one-tenth of the patient's resistance at balance. This procedure is con- 
ventional and entirely trustworthy with inert resistances, but when polarization 
occurs in the resistance to be measured the conditions are not so simple. It has 
been known for a long time that when direct current is passed through the body a 
voltage is developed in the tissues which tends to oppose the current from the 
external source. The tissues behave like a small and inefficient battery. This 
voltage is called a “ back E.M.F.,” and within a certain range of values is roughly 
proportional to the current from the external source. The effect of this is to make 
the resistance of the body seem very much higher than it really is. For example, 
when the resistance is measured with a small steady current, as with a Wheatstone 
Bridge, the resistance may seem to be, say, 2,000 ohms, but if the measurement is 
made with an alternating current, which changes its direction so quickly that the 
back E.M.F. has no time to build up, the reading will only be about 800 ohms. 
It is found that thiseffect is reached at about 1,000 cycles per second (see his Fig. 2). 
Above this the apparent resistance decreases slightly for other reasons. Now 
this fact, that measurements made with direct current include this back E.M.F. 
in the apparent resistance reading, considerably complicates the results of the use 
of the Wheatstone bridge, particularly when high “ resistances ” are encountered, 
since it is most probable that high “ resistances ” are actually large back E.M.Fs. 
Moreover, when the resistances in the ratio arms are changed to extend the range 
of the bridge to over 10,000 ohms, the current through one side of the bridge will 
be increased and the polarizing effect of the bridge current will be enhanced. 
Apparent resistance values above 10,000 ohms are therefore even more likely to be 
subject to error than lower values, and this must be borne in mind in considering 
the results here presented. 

It should therefore be clearly realized that, although the results are plotted as 
variations of resistance against time, there is a strong probability that many of the 
variations plotted are really changes in E.M.F. as well as in resistance. This is 
particularly likely in the case of the very large fluctuations in apparent resistance, 
since it is unlikely that true resistances as high as 35,000 ohms would be encountered 
in the skin, If this is the case, the further analysis of these results becomes 
extremely complicated, because there is no reason why an increase or decrease of 
E.M.F. should not be accompanied by an increase or decrease of true resistance. 
Such changes might run parallel to each other, or (they, might show an inverse 
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relationship, or there might be no relationship at all. It may be that the apparently 
specific character of the very large fluctuations in certain cases is actually an E.M.F. 
variation, while the more moderate changes in the other patients are variations of 
true resistance. These matters are under consideration at the moment, and a 
series of experiments is in progress, designed to divide the problem into its compo- 
nent parts. An unusual opportunity is offered in electric convulsive therapy of 
observing the effect upon the body resistance of relatively very strong currents. 
If, before a convulsive shock is given to the head, the resistance between the head 
electrodes is measured at different frequencies, it is found that resistance at low 
frequencies such as 10 cycles is much the same as the D.C. resistance as measured 
on the Wheatstone bridge. As the frequency of the polarizing current is increased, 
resistance falls rapidly until about 1,000 cycles per second is reached, and from 
this point it decreases more slowly. It can be shown that from zero to 1,000 cycles 
the drop in resistance is due to the progressive falling out of the polarizing elements, 
while from 1,000 cycles up to the higher order of frequencies, the resistance is of the 
nature of a mixed impedance containing capacitative elements. When a similar 
series of measurements is made after the passage of the convulsant current—which is 
of the order of one ampere at 50 cycles lasting for about one-fifth of a second, it is 
found that the resistance at the lowest frequencies approximates closely to that 
at the high frequencies, and the whole curve relating resistance—or rather impe- 
dance—to frequency shows that the polarizing elements have been completely 
elminated, and the truly resistive and reactive ones alone are present. It is therefore 
possible to abolish the polarizing elements with a strong current, and to show also 
that they require some hours to recover their properties. When measurements 
are made through the head, so that the bridge current does not pass through the 
area of skin subjected to the convulsant stimulus, no such changes are found, and 
the inference may be drawn that the polarizing elements are in fact in the super- 
ficial layers, and that they can be temporarily abolished without in any way affecting 
either the appearance of the skin or its simpler physiological functions. 

It is hoped that further investigations will permit more precise location of the 
polarizing elements, together with an analysis of the nature of their properties, 
which, as will be seen, seem to be closely related to the mental and endocrine 
condition. 
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AUXILIARY GENES FOR DETERMINING SEX AS 
CONTRIBUTORY CAUSES OF MENTAL ILLNESS. 
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(Received February 10, 1942.) 


THE strong association between psychosexual anomalies and mental illness was 


first brought out by the work of Krafft-Ebing (1902) and Freud (1905). Freud 


(1911) demonstrated the existence of a latent homosexual element in the structure | 


.of the paranoid reaction. He also held the view that, to some extent, every person 
is psychologically bisexual. A preponderance of instincts concordant with 
physical attributes of sex, however, would be expected in normally developed 
adults. The experimental analysis of masculine and feminine traits, carried out by 
Terman and Miles (1936) with an attitude—interest test, led to conclusions which were 
in accordance with this viewpoint. Terman and Miles were also able to show that 
frankly homosexual males and females had mental preferences which corresponded 
with those of the simulated sex. Thus, from the ‘psychological standpoint, sex is a 
graded character with a bimodal overlapping distribution. That is to say, although 
most males and most females have mental attributes which are in agreement with 
their sexes, many also are mentally intermediate and lie between the two normal 
modes. Furthermore, some are excessively masculine, some excessively feminine. 
and a few, who can be said to be “ inverted,” possess mental attributes, which 


belong normally to the other sex. No mental disability has so far been shown to . 


be associated with excessive mental masculinity or femininity, though Terman and 
Miles found that ‘‘ supermales ” were, on the whole, poorly developed physically. 


On the other hand, a marked degree of sex inversion is known to be unfavourable ' 


to mental stability. Indeed, a significant trend towards sex inversion as measured 
by the Terman and Miles test has recently been demonstrated by Bosselman and 
Skorodin (1940) in psychotic patients. A somewhat similar result was obtained bv 
Neal and Penrose (1941), who used a classification test. 

There is some evidence that the bimodal continuous distribution of mental 
attributes in respect of sex is paralleled by physical traits, though at present the 
evidence for this is very incomplete. In the anthropometric sphere, Cohen (1940) 
reported that in respect to certain physical measurements of the trunk, schizo- 
phrenic males deviate in the direction of the normal female pattern. The obser- 
vations made by Mott (1919) on psychotic patients, especially those diagnosed 
dementia praecox, which demonstrated imperfect development or regressive 
atrophy of their gonads, though strongly criticized by some observers (Morse, 1923), 


have been amplified by others (Nolan Lewis, 1923). Gibbs (1923, 1924) investi- . 
gated the sexual development of male and female psychotics, and concluded that , 


those who were especially admitted to hospital early in life showed uneven sexual 
growth. The disturbance was, he thought, developmental and not to be interpreted 
in terms of internal secretion. Thestudy of hormones, however, has recently provided 
some new information. Assays of the excretion of oestrone, androsterone and 
other hormones in the urine have been undertaken by Neustadt and Myerson 
(1940) in various neuropsychiatric states. In male homosexuals they found excess 
of oestrogen over androgen excretion. Thirty schizophrenics, examined by the 
same investigators, showed an increased range of variation in hormone excretion 
as compared with normals. 

Some deviations from the normal sex pattern either in the physical or mental 
sphere may reasonably be supposed to be, at least in part, of genetic origin. The 
object of the present communication is to draw attention to a means of investigat- 
ing the genetic aspect of sex deviations made possible’ because.inborn peculiarities 
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of this sort might function as contributory causes of mental illness. No attempt 
is made, however, to inquire into the specific physical or chemical means by which 
sach genetic factors might make themselves felt. 

The genetic determination of sex in the lower animals has been shown by 
Morgan (1926) and others to be a matter of degree (Snyder, 1940), A number of 
unit factors combine additively in such a manner that if an individual possesses 
more than, say, n points, it is a female, and if it has fewer than n points it is a 
male. The factors do not all have the same weight ; some contribute more points 
than others. In the course of evolution the mechanism has become so arranged 
that in most species intermediate types are uncommon. The main sex determiners 
are located upon one pair of chromosomes, though there are also other auxiliary 
genes located upon the other chromosomes. Experiments on insects and on fish, 
however, have demonstrated that intermediate types can be created by careful 
selection of parents. Sometimes the size, sometimes the shape, marking, or other 
feature of the anomalous individual pertains to the wrong sex. In man, the general 
i mode of inheritance of sex has been inferred from a variety of different observations. 
Among the 24 pairs of chromosomes, one unequal pair is histologically demonstrable 
. in the male (Kemp, 1939). On analogy with other animals, it is presumed that 
' the chief function of the unequal (XY) pair of chromosomes is the determination of 
sex. The genetics of haemophilia and colour blindness, in man, provide additional 
' evidence for this presumption, because they are easily explained by the assumption 
that the genes responsible for these abnormalities are located on the X chromosome. 
Recently, however, the discovery of partially sex-linked characters in man—retinitis 
pigmentosa (Haldane, 1935) and some types of familial spastic paraplegia (Haldane, 
1941a)—shows that sex determination is probably not the sole function of the XY 
chromosome pair. This discovery also suggests a converse hypothesis, which does 
not seem hitherto to have been investigated. ,That is to say, if, in man, part only 
of the XY chromosome pair determines sex, other chromosomes (autosomes) can 
play an auxiliary part in sex determination, as they do in some of the lower animals. 
Genes located upon some of the 23 pairs of autosomes may be supposed to exert 
an influence in determining quantitatively the degree of masculinity or femininity of 
a given individual. Since the human mental structure, in so far as it is dependent 
upon genetics, represents a comparatively recent step in evolution, inheritance of 
sex in the mental sphere is possibly more primitive and less dependent upon the 
XY chromosome pair than is inheritance of the physical attributes of sex. The 
manner of inheritance of divergences from the normal sex types, according to the | 
present hypothesis, must now be considered. 

Imagine a gene, A, which has the effect of increasing the sex quantity and which 
is located upon an autosome: The female who had this gene would be abnormally 
feminine. The male who possesses A will tend to be more feminine in some respects 
than the normal male, that is to say he will show a deviation in the direction of sex ' 
intermediacy or inversion. He could transmit A to half of his children. The son, 
who received A, would have the same feminine tendency as the father, buta daughter, 
who received A, would deviate from the normal in the direction of excessive femini- 
nity, not in the direction of inversion. Thus an abnormality connected with sex 
inversion, due to an auxiliary gene like A, though it could be transmitted. either 
through the father or the mother, could only affect the members of like sex in a 
family in the same sense. Furthermore, a normal parent could transmit a tendency 
towards sex inversion to both sons and daughters if he possessed two genes, A and 
B, whose effects counterbalanced one another: A might increase femininity, for 
example, and B might decrease it; and while some of the sons would receive A 
only, some daughters could receive B only. In general the effect of auxiliary sex 
genes of this kind would be observed in pedigrees as a tendency for the same type 
of abnormality to be present in father and son or in mother and daughter. In 
sibships, Moreover, two or more members of like sex will frequently be found to 
exhibit the same type of abnormal deviation. This arrangement in sibships, con- 
sidered by itself, is also characteristic of traits due to sex-linked and partially sex- 
linked genes. The specific peculiarity of the configuration under discussion here 
lies in the high probability of finding like-sexed parents and children affected. The 
phenomenon can be conveniently referred to as “ familial sex-limitation."’ 

If inherited sex deviations in the direction of inversion were contributory 
causes of mental illness in a significant number of instances male patients(would be 
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more likely to have fathers, brothers and sons affected with the same type of illness 
than would female patients, for whom the converse relationship would hold. A 
similar correspondence of sex in other affected relatives would be found, though 
the magnitude of this inclination would grow less as the degree ‘of relationship 
became more distant. Now it happens that, in some large quantities of data on 
the sexes of related pairs of psychotic patients, this phenomenon has actually been 
observed. Mott (1910) recorded the sexes of pairs of certified related patients in 
the London County Council Mental Hospitals, England, and Myerson (1925) made 
a similar survey of patients in the Taunton State Hospital in Massachusetts (see 
Table I). Both writers remarked that, for example, mother and daughter are more 
likely both to be certified than father and daughter—157 cases to 103 in Mott's 
data—but neither writer advanced any genetic explanation. The sex-limited 
tendency shown in these data is somewhat obscured by the systematic excess of 
certified female patients. Correlation coefficients of pairs of relatives with respect 
to sex in each row of Table I are positive, though not large in magnitude, and the 
whole of the data taken together give rise to a coefficient, + 0:12, which is more than - 
three times the standard error. In the particular case of general paresis, Kanner 
(1935) summarized previous studies on juvenile cases, and noted that the like-sexed 
parent was far more likely to have paresis than the unlike-sexed parent. In view of 
the interesting nature of these results, the present: writer examined the records of 
familial cases, at the time a clinical survey was made of the patient, in Severalls 


TABLE I.—Patients Certified Mentally Ill : Number of Pairs of Each Type. 


: ‘ Male pat. Male pat. Femalepat. Female pat. 
Relationship. Source. Male rel. 


Female rel. Male rel. Female rel. 
Parent, child . Mott . 7 . 103. 96 . 157 . +005 
Myerson . 55 . 59 . 56 . 80o . +007 
Sib . : . Mott . 140. 106 . 106 . 2II . +0-23° 
Myerson . 57 . 55. 55 . 80 . +0-10 
Uncle, aunt, . Myerson . 41. 37 . 43 . 42 . +002 
nephew, niece - l 
Total . 371 .` 366 . 356 . 570 . +012° - 


* These coefficients are more than three times their standard errors. 


Mental Hospital, Colchester, England. The same sex-limited tendency was 
observed, but only in a slight degree, and the data were not considered accurate 
enough to warrant inclusion in the results of the survey (Duncan, Penrose and 
Turnbull, 1936). Recently, however, the writer has had the opportunity of examin- 
ing the records of family histories of patients in the Ontario Hospital, London, 
Canada, and though the records were not in every case complete, the findings are 
probably no less trustworthy than those of the earlier surveys of Mott and Myerson. 

The data from the Ontario Hospital, London, consisted of family histories of 
patierits selected im the following manner: Histories of 500 recent consecutive 
admissions (a), regardless of whether they had since died or had been discharged, 
were first collected. To this group were added 500 histories of inmates (b), who . 
had been most recently admitted to the hospital before the first case in the other i 
group (a). Patients diagnosed as mentally defective without psychosis were then 
discarded and alsd some transferred patients, whose records supplied no information. 
This led to the loss of 53 cases, of whom 42 were mentally defective. Finally, to 
make good this loss, the,most recent consecutive new admissions (c) were drawn 
upon in such a way as to form groups of male and female patients of equal total 
size. In this manner a fairly satisfactorily representative sample of propositi 
. was obtained, large enough in size to give useful figures, but which avoided having 
to make use of histories collected more than about five years ago (see Table II). 
If two patients in the series were found to be related to one another, neither one 
was, on this account, excluded from the survey. 

The known relatives of each case were classified according to whether or not 
they had suffered from mental illness. The classification only approached com- 
pleteness in respect of parents, children and:sibs-of the propositi. The degrees and 
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TABLE II.—Sambple of Propositi from the Ontario Hospital, London. 


Method of selection: Number of Number of 
male cases. female cases. 
(a) Consecutive admissions 230 i 247 
(b) Inmates admitted before consecutive sample period . 235 ; 235 
(c) Further sample of more recent consecutive admissions 35 : 18° 
Total. y = . ; . 500 i 500 


s 


TABLE III._—Number of Cases of Mental Illness in Present Survey (Patients, Parents 
and Stbs) Classtfied According to Sex and Diagnosis. 


(i) Certified cases. 


o N 
Males. Females. 
ee eg ee 
Diagnosis. Patients. Parents, Sibs. Patients. Parents, . Sibs. 
children. children. 
Mania or ; 95. 4. 5 ‘ 151 ‘ 5 à. 8 
depression 
Schizophrenia = 274 4 8 . 20 : 198 . 6 . 29 
Huntington’s __—..” 4 . o . I ga 2 . 2. « 4 
chorea 
Other types . 187 . HMH . 7 E 149 . 4 . 2 
Not recorded ‘ o . 3 . IÓ ; O . Ir . 20 
Total <. §00 . 26 +. 49 —. 500 . 28 . 63 
(1i) Uncertified psychalic cases. 
Males. Females. 
a ame m, ‘ — a, 
Description. Parents, Sibs. Parents, Sibs. . 
e Children. Children. 
Manic or depressive attacks . : 3 2 7 . 6 
Paranoidal, seclusive, delusional . I . 2 A 2 c 3 
Huntington’ s chorea . ~ o . 0 ; 3 & 2 
Psychotic, insane, mentally ill, de- 9 . I2 I4 . 18 
mented, nervous breakdown 
Suicide : ; ‘ ; ; 12 . I6 2 5 
Total í ; : . 25 . 32 i 28 -34 


(iii) Uncertified psychopathic cases. 


Males. Females. 
e A a, ae EE 
Description. Parents, Sibs. Parents, Sibs. 
Children. Children. 
Nervous, excitable, hysterical, 7 . 6 : 2I . I6 
highly strung, neurasthenic, neu- i 
rotic, hypochondriacal, depres- 
sive temperament, quarrelsome, 
bad tempered, unbalanced 
Peculiar, queer, eccentric, manner- 3 - 5 7 9 
istic 
Bigamous, deserted family, in jail 4 - 3 o o 
Alcoholic, drug addict . ar 33 . IQ I I 
Total ; i ; ‘ 47 - 33 29 26 
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types of disorder were grouped under: three headings, and the conditions which 
gave rise to these groups are set out in Table III, and compared also with the 
diagnoses made on the propositi. The criterion for the first group (i) was certified 
insanity ; relatives certified mentally defective or epileptic without psychosis were 
not counted in the survey. Group (ii) included those relatives of patients who 
showed signs of psychosis but who had not been certified. The remaining group (iii) 
contained all the doubtful instances of psychopathy recorded under a variety of 
different headings as well as a number of instances of fairly severe, though not 
clearly defined, mental disorders. These classified types of mental disorder and 
even the psychiatric: diagnoses in certified cases are in the nature of symptomatic 
descriptions, except in some rare instances like Huntington’s chorea. The cases 
of Huntington’s chorea are, in fact, proportionately so uncommon that they might 
have been excluded from the survey without appreciably affecting the result of the 
inquiry. Differences of the symptomatology of mental disease are found in male 
and female subjects. Female certified patients are more frequently recognized as 
having manic or depressive symptoms than are male certified patients, for example 
(Malzberg, 1935). On the other hand, uncertified male psychotics are far more 
likely to be heard of by a history of suicide, which is often the result of depression, 
than are uncertified psychotic females, among whom fhe descriptive phrases 
“ mentally ill ” and “ suffering from nervous breakdown ” are frequently employed. 
In the psychopathic group, alcoholism in the male appears to some extent an 
equivalent description to eccentricity or neuroticism in the female. « For the 
` purpose of the present study these different descriptive types were broadly grouped 
under the headings of psychosis and psychopathy, but it should be remembered 
when interpreting the data that, in very general terms, mental disease in the male 
differs in many ways clinically from mental disease in the female. This fact is not, 
however, inconsistent with the hypothesis advanced in the present survey. 

The data shown in Table IV differ from those supplied by Mott and Myerson 
(Table I) in that, instead of counting the total number of pairs of each kind, the 
relatives of every propositus are treated separately. The tendency towards familial 
sex-limitation, however, is clearly discernible on examination of the details or the 
totals in Table IV. Altogether, 500 male patients had 201 male and 145 female 
relatives recorded as psychotic or psychopathic. The corresponding figures for 
500 female propositi were 168 male and 192 female relatives. The tendency shown 
here for like-sexed patients and relatives to be both affected is found to be statisti- 
cally significant when the x? or other standard statistic is calculated. Thus 
the correlation coefficient for sex in patient and sex in relative is + 0-114, just three 
times its standard error, + 0-038. The details of Table IV are most easily appre- 
ciated by referring to Table V, in which the amount of sex-limitation in each group 
is indicated by means of a correlation coefficient. All the coefficients based upon 
large enough numbers to be statistically significant are positive. Inspection of 
Table V shows that the effect is stronger for relatives with psychosis than for those 
with psychopathy only. Familial sex-limitation is most pronounced also in closely 
related pairs ; the coefficients for pairs with hereditary similarity of one-half are 
about twice as great as those for pairs with hereditary similarity of one-quarter. 
The number of instances of more distantly related pairs were insufficient to give 
consistent results, and no tendency to sex-limitation was detected in this group of 
relatives. The positive coefficients throughout are of the same order of magnitude 

-as those in Table I. Moreover, the coefficients for parents are weaker than those 
.for sibs in both tables in so far as certified cases are concerned. The addition of 
cases of uncertified psychosis to the data, however, as shown in Table V, indicates 
that the sex-limited tendency is really quite as strong for parents as it is for sibs. 

A few examples of the type of family history, which occurs sufficiently frequently 
in the data to give rise to the tendencies summarized in Table V, may be useful 
for demonstrating the nature of this effect more clearly. A male patient, for 
instance, aged 43, with long-standing psychosis originally diagnosed dementia 
praecox, has a healthy sister aged 40. He has two brothers, one of whom, now 
aged 37, has been hospitalized since he was 26, with the diagnosis of catatonic 
schizophrenia, and the other, aged 31, is also in an institution and similarly diagnosed. 
The mother is living and mentally normal at the age of 73, but the father died ina 
mental hospital at the age of 65 after a mental illness of more than 12 years’ duration. 

Another male patient, aged 24, is diagnosed catatonic schizophrenia. He has 
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TABLE IV.—N umber of Cases of Mental Illness Recorded in Relatives of 1,000 Patients. 
l l (i) (ii) (iii) 
Relatives of 500 male patients. Certified. Uncertified @ncertified Total. 
‘psychotic. psychopathic. 
Father, son . : ‘ . 3 20 ; I7 P 27 . 64 


Brother ; r ‘ 28 F 19 ‘ 15 . 62 
Grandfather, uncle, nephew $ ; 25 : 17 ; 10 . 52 
Great uncle, male cousin : ; 17 ; 6 : o) >. 23 

Total i i ; - go >. 59 y 52 . 201 
Mother, daughter . ; 14 ; io .°* 1 . 35 
Sister . ; : 24 i II ‘ 15 i 50 
Grandmother, aunt, niece : : 30 š I2 F 3 - 45 
Great aunt, female cousin. : 10 í 5 ; o . I5 


Total > . l ' , ; 78 i 38 i 29 . 145 


_ Relatives of 500 female patients. 


Father, son . ; ‘ ‘ i 16 : 8 `; 20 - 44 
Brother ; F ; 2I : 13 7 18 . 52 
Grandfather, uncle, nephew : ‘ 22 ; 15 ; 10 - 47 
Great uncle, male cousin `; i 19 ; 6 3 o . 25 


Total ; ; ; : 78 : 42 ‘ 48 -. 168 


Mother, daughter . : i 14 ; 18 ; 18 . 50 
Sister . ; ; a 39 ; 22 ‘ Il ʻe 92 
Grandmother, aunt, niece a i 33 ` 17 ‘ 4 - 54 
Great aunt, female cousin... ; I5 : I ; O . 16 

Total ; j ; . IOI ; 58 ; 33 . 192 


TaBLE V.—Correlations of Patients and Affected Relatives for Likeness in Sex. 
Degree of mental illness. 


. Degree of (i) (ii) (iii) All degrees 
Relationship. hereditary Certified. Uncertified Uncertified of mental 
`- similarity. psychosis. psychopathy. illnesses. 
Parent, child . . 1/2 . +005 . +032% . +o19*% . +0:18* 
Sib . a. I/22 . +oœr9* . +026 . —o12 . +0-13* 
Grandparent, uncle, 1/4 . +012 . +012 . +006 . +007 
aunt, etc. 
Cousin, etc. . . ` 1/8 . +007 . —032 . 0-00 .  —0'00 
or less 
All degrees : . a . +to10* . +0-15* . +005 . +o-11f 


* These coefficients exceed twice their standard errors. 
+ These coefficients exceed three times their standard errors. 


five norma! brothers and three normal sisters. His father is known to be a peculiar: 
seclusive type of man, with two brothers suffering from mental illness and a sister 
also somewhat eccentric. Of these two paternal uncles of the patient one is 
certified with a schizophrenic type of psychosis, and has a son who is stated to be in 
poor mental health. The patient’s mother is normal, but her mother and her 
maternal aunt have suffered from a depressive type of psychosis when over the 
age of 60. 

In each of these families there is a group of closely related male psychotics ; in 
the second family there are also two female relatives affected, possibly with another 


type of psychosis. 
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A female patient, aged 30, with the diagnosis of schizophrenia has a younger 
sister, aged 28, who has been certified on account of a manic-depressive condition 
with schizoid featur@g. An elder sister, aged 33, was certified for a short period 
some years ago when she was suffering from a mental illness of schizophrenic type. 
The parents are both reported to be normal, but the maternal grandmother com- 
mitted suicide. 

Yet another patient, a female, aged 49, certified on account of a depressive 
condition, hada sister, aged 40, who was hospitalized at the age of 37 on account 
of a catatonic schizophrenic state. The parents, not now living, were said to have 
been normal and there are two normal sibs, a brother and a sister, aged 55 and 54 
respectively. The proposita has three children, the eldest of whom, a female. 
aged 23, has been certified on account of a schizophrenic condition. l 

In the families of these two female propositae the affected relatives are all 
females. 

In evaluating the significance of the results shown in Tables IV and V there 
are points which require further discussion. For instance, it might be true that 
sibs of males were altogether more likely to be brothers than fo be sisters. Some 
census statistics have indicated that, in human sibships, runs of boys and runs of 
girls are slightly more frequent than would be the case if the sexes were distributed 
at random ; this appears still to hold after allowance has been made for the tendency 
for multiple births to be alike in sex (Fisher, 1934). Thus, if patients had alto- 
gether more like-sexed than unlike-sexed relatives, they would also probably have 
more affected relatives of their own sex. This could not account for the positive 
correlations, where the parents were concerned, but might have some influence on 
the sexes of affected sibs. In order to investigate this question, the number of 
normal adult sibs of each patient were counted. Sibs below the age of 19 were 
excluded, and also those who were recorded as having died and about whose mental 
state there was no definite information. The numbers of adult brothers and sisters 
of the propositi are shown in Table VI. The sex ratio, that is, the “ tertiary ” 
sex ratio (Crew, 1927), number of adult males divided by number of adult females, 
is greater indeed for male than for female propositi: The difference between the 
two ratios, 109:6 and IoI-2, is not statistically significant, and it is very small in 
comparison to the difference in ratios of sibs who show signs of mental illness. 
Nevertheless, the figures for normal sibs are of interest because the deviation of the 
sex ratio for male patients shown here is in the same direction as that found recently 
by Lang (1940) in a study of the sibs of male homosexuals. The suggested explana- 
tion, based upon a theory due to Goldschmidt (1938) that there is a biological 


TaBLE VI.—Number of Adult Sibs of Patients. 


Stbs of soo male patients. 


Description. Brothers.’ ` Sisters. Sex ratio. 
(i) Certified ; ; ; : 28 : 24 
(ii) Uncertified psychosis ; ; i 19 Í II 
(ii) Uncertified psychopathy ; ‘ 15 : 15 l 
Total mentally ill : i ; 62 : 50 : 124°0 
Total mentally normal . ; : 733 : 677 : 108-3 
Total. : : ; 795 ; 727 . 109:6 
Sibs of 500 female patients. 
Decription. Brothers. Sisters. Sex ratio. 
(i) Certified : ; ; ; 2I ' 29 
(ii) Uncertified psychosis ; : : 13 22 
(iii) Uncertified psychopathy ; ; 18 : II 
Total mentally ill ; ; i 52 ; 62 - 83:9 
Total mentally normal ; ‘ 787 ; 767 ‘ 102:6 


e — 


Total. : F ; : 839 i 829 ; 101:2 
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mechanism which compensates in a given sibship for the feminine quality of some 
of the males (or masculine quality of some females, as the case may be) by producing 
an excessive number of the same sex, merits further investigation. 

The degree of familial sex-limitation found in mental disease, though marked 
enough to give rise to statistically significant results in large quantities of data, 
is not high enough to warrant the assumption that auxiliary sex genes are the 
chief hereditary factors in most cases. The effects are blurred by the multiplicity 
of clinical material. It is interesting to note, moreover, that auxiliary sex genes 
have been postulated which tend to weaken sex both in males and in females. 
Thus Sturtevant (1920) found, in certain flies, a single autosomal recessive gene 
which turned females into intersexes and rendered males sterile. A gene with like 
action in man would not give rise to the type of familial sex limitation discussed 
here. 

Another point, which deserves discussion here, concerns the nature pf psychiatric 
diagnosis in general. In the present survey no use has been made of the distinctions 
between the various reaction types. Unfortunately psychiatric diagnoses, some- 
times made not so much for the benefit of science as to satisfy administrative 
requirements, do not necessarily correspond to genetic entities. As emphasized 
by Malzberg (1935) and Dayton (1940), age of admission to hospital, which is 
correlated with age of onset of psychotic symptoms, is a factor closely connected 
with the type of psychosis diagnosed. Even in such a characteristically organic 
psychosis as Huntington’s chorea, marked differences in degree of mental distur- 
bance are shown in different cases according to whether the onse ‘of the disease is 
early or late. It is interesting to note that, from an examination of published 
pedigrees of cases of Huntington’s chorea, Haldane (19415) has concluded that some 
of the genes which modify its age of onset are sex-limited in their effects. The 
same explanation might be advanced to account for some of the phenomena to 
which attention has been drawn in this communication. That is to say, the appa- 
rent tendency towards sex-limitation in families where psychosis occurs might be 
due to genes which modified age of onset but which had no specific relationship to 
the inheritance of sex itself. The hypothesis advanced here, however, is simpler 
and more comprehensive. Up to the present time, studies on the inheritance of 
the common psychoses have been greatly influenced by the methods of the Munich 
school, Rüdin (1916) and Kallmann (1938). Sometimes in the effort to explain the 
extremely complex phenomena of the familial incidence of mental diseases by the 
behaviour of single genes, too little attention has been paid to sex differences. In 
bringing forward some new data the writer does not wish to convey the impression 
of underestimating the significance of established causal factors, genetic and 
environmental, which have to be considered in almost every case of mental illness. 
The intention has been to present some facts which may be explained on the 
assumption that inherited deviations from the normal sex pattern should find their 
place among the causes of mental diseases. 


SUMMARY. 


Deviations from the normal sex pattern in the mental sphere and their known 
relationships to psychosis have been discussed. A possible mode of inheritance 
of sex inversion has been described. The results of a survey of the family histories 
of 1,000 patients in the Ontario Hospital, London, Canada, have been analysed in 
order to test this hypothesis. It was found that male patients are more likely to 
have male close relatives with mental illness than to have female close relatives 
with mental illness. The converse appears to be true for female patients. This 
phenomenon can be interpreted as supporting the view that auxiliary genes which 
play a part in sex determination in man are contributory causes of mental illness. 
Some other possible explanations have also been mentioned. 
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THE MEASUREMENT OF DEMENTIA * 
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HITHERTO two methods have been commonly used to measure dementia—by 
means of numerical measures of scatter, and by means of the discrepancy between 
scores on vocabulary and other tests. In the present investigation the value of the 
most popular techniques with both methods was examined, and a new short measure 
of dementia was evolved. 3 

Subjects taking the Stanford Binet and similar tests rarely pass abruptly from 
complete success at and below a certain M.A. level to complete failure at the next 
and subsequent levels. For example, a subject with a total M.A. of eleven years 
may succeed in all the subtests at and below the VIII year level and fail all the sub- 
tests above the XIV year level, while between these two levels he succeeds in some 
and fails others. The range of partial success and failure is called the “ scatter.” 
Many psychometrists believe that unusually wide scatter indicates psychopathy 
or intellectual deterioration. The various methods for measuring scatter are con- 
veniently summarized by Harris and Shakow (1937). 

A long-standing observation on the results of intelligence tests in dementia is 
that vocabulary ability remains comparatively unimpaired until a late stage 
when the subject is unable to solve other tests. Therefore, it has been claimed, 
vocabulary score may be taken as a measure of the subject’s pre-morbid intelligence, 
and the discrepancy between his vocabulary ability and ability on other tests as 
a reflection of the difference between his former and present intelligence, thus 
providing a measure of his dementia. The Babcock test is the best known of several 
techniques, based on this principle, for the measurement of dementia. 


SUBJECTS AND TESTS. 


Subjects —The subjects were 83 mental hospital patients divided into four 
groups (Table I). Those in group A were not demented, those in groups B, C, and 
D, “ mildly,” “ moderately ” and “ severely ' demented. No test showed signifi- 
cant differences between groups.B and C, which were therefore combined into a 
larger group (B + C) of mild and moderate dementia. Although these terms were` 
used primarily to indicate gradation within the total group, later experience has 
shown that most of the patients would have been similarly’grouped by psychiatrists 
using these terms in their usual clinical sense. There were no cases of very severe 


TABLE I.—Age and Sex Distribution. 


Group A. Group B. Group C. Group D. Group (B+C). 
Number aged 50-59 . : 10 : 10 é 10 : 10 : 20 
Males . . ; ; 5 3 5 ‘ 5 i 5 : 10 
Females ‘ ; : 5 : 5 ` 5 3 5 A ro 
Number aged 60-69 . ‘ 10 i II ‘ 12 ; 10 : 23 
Males . . ; : 5 : 5 7 6 ; 5 : II 
Females : : . 5 s 6 ; 6 A 5 : I2 

Whole Group, aged 50—69 : 

Average age in years . . 59°444'5!1 . 60°44 5°33 . 602 5'16 . 59°34 5°54 . 60°3+5°10 
Number of males ; : I0 ; 10 ; II è I0 : 2I 
ji females . : 10 i II ; II ; I0 3 22 


* Abstracted, with permission of the University of Sheffield, from a thesis submitted for the 
degree of M.D. 
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or extreme dementia, as:no patient was included who clinically displayed any 
deterioration of vocabulary functions. Great care was taken to select only patients 
who were fully co-operative and whose failures could be solely ascribed to dementia. 
Patients with invalidating disorders of the mood or stream of mental activity, or 
with invalidating physical disabilities, such as poor eyesight, poor hearing or 
tremor, were rigorously excluded. The age group 50 to 69 was chosen, as this is the 
period when dementia is commonest, and the patients in each group were equally 
balanced between the ages 50 to 59 and 60 to 69. The sexes also were equally 
represented in each group. Although the number in each group was small, this 
disadvantage was thought to be compensated by the careful selection of patients 
as to age and sew and co-operation, and so that mental tests could be legitimately 
assumed to fulfil their intended purpose—matters which many previous investi- 
gators appear to have insufficiently regarded. 


Tests.—The tests used were: 


(1) 1916 Terman Vocabulary test, in full, scored as Babcock (1930). 

(2) Form L of the 1937 Stanford Binet test. This was re-scored by discounting credits for 
vocabulary and appropriately adjusting the credits for the remaining subtests in each year, thus 
providing a vocabulary-free score. ; 

` (3) Babcock test: The original 30 item version (Babcock, 1930) was given, and the 20 items 
constituting the short form (Babcock, 1933) marked separately, so enabling the calculation of 
two indices. 

(4) Alexander’s Passalong test. 

(5) Kohs’ Block test, original 17 item form. 

(6) Porteus mazes, scored up to a maximum of M.A. 16 years (Vernon, 1937). 

The dementia ratings were made clinically before testing with the help of the 
medical officer and nurses in charge of the patient. They were based on informal 
interviews and, particularly, on observation of general conduct in the ward. 

All the tests were personally administered, and split into sessions so that no 
single session exceeded about an hour. 


RESULTS. 


Scatter and irregularity.—Two measures of scatter were, used—age-level and 
Pressey scatter. These were calculated for both Form L and the adjusted vocabu- 
lary-free Stanford Binet scales (Tables II, III and IV). For both measures there 
were statistically significant differences between scatter on Form L and on the 
vocabulary—free scale in groups (B + C) and D, but not in group A. The clear 
inference is that success on the vocabulary items significantly increased scatter 
in groups (B -+ C) and D, but not in group A. From this follows that ability in 
non-vocabulary items more closely approached vocabulary level in group A than 
in the other groups, or to express the same facts in another way, there was less dis- 
crepancy between the ability on vocabulary and non-vocabulary items in group A 
than in the other groups—a confirmation of the observations which underlie the 
Babcock and similar tests. 

The measures of scatter proved disappointing. Only one of the group differ- 
ences was Statistically significant—that between groups (B + C) and D for Pressey 
scatter on the vocabulary free scale. There were indefinite signs that scatter 
tended to be greater in the intermediate group than at either pole. A contributory 
reason may be that the tendency for the Form L vocabulary items to exaggerate 
the true vocabulary ability (Atwell, 1939; Brody, 1940) was greater at levels 
commonly found in group (B + C) than at those in group D, while in group A true 
vocabulary level was too high for this factor to be important. 

Both measures of scatter were higher than expected—probably because of 
differences between the 1937 scale and the older 1916 Terman revision. Clearly, 
8 or more years of age-level scatter and 40 or more points of Pressey scatter—the 
figures suggested by Harris and Shakow (1937)—cannot be accepted as unequivocal 
evidence of serious dementia when the 1937 scale is used. Nor do the present 
results justify the selection of new critical levels. The significance of scatter 
remains uncertain. | 

Total irregularity, measured by the range of percentage discrepancies* over all 


* See note to Table Ill. 
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tests and subtests, excluding “ naming objects,” showed more regular tendencies. 
Group A was significantly less irregular than group D.' Scores of above 130 are 
almost certainly indicative of severe dementia. Such scores, though quite possible 
on scales including items as easy as “ naming the days ” and as difficult as “‘ reten- 
tion of paragraph,” are not encountered often enough for the measure to be deemed 
valuable. i 

Babcock test and vocabulary minus vocabulary-free Stanford Binet score.—The 
most commonly used measures of dementia are the discrepancy between scores on 
vocabulary and ona vocabulary-free Stanford Binet scale, and the Babcock index.* 
Both appear to be valid in that the results were found to parallel clinical estimations 
(Tables V and VI). If absolute discrepancies are used, the most reliable measure 
appears to be the 1930 index. Vocabulary — Stanford Binet discrepancyf dis- 
criminated better than the 1933 index between groups A and D, but less well between 
the intermediate group and group D, while their powers of discriminating between 
groups A and (B + C) were about equal. At the age of the patients in the present 
series—the age when dementia most often occurs—there is not a little overlapping 
of the groups. A critical level below which dementia is probable, if fixed low 
enough to exclude most non-demented patients, inevitably also excludes some 
demented patients. On the other hand, most mental hospital dements are worse 
than those in group D. I therefore believe that it is safer to fix the critical levels 
rather lower than is generally advised. For vocabulary — Stanford Binet discrepancy 
I suggest a critical level of 5 M.A. years. Discrepancy of less than 3 M.A. years 
constitutes good evidence against dementia, while discrepancy of between 3 and 5 
M.A. years generally indicates mild or moderate dementia, but with less certainty 
than scores on either side of these levels. The corresponding indices I suggest for 
the 1930 Babcock scale are (1) better than — 2:50; (2) — 2:50 to — 4:50; (3) 
worse than — 4:50; and for the 1933 version, (1) better than — 3:00; (2) — 3:00 
to — 5°00; (3) worse than — 5:00. 

These measures are made more sensitive by expressing the discrepancies as 
percentages of the vocabulary scores (Tables V and VI). The best test now appears 
to be the 1933 index, followed by the 1930 index, vocabulary — Stanford Binet dis- 
crepancy being the poorest. I suggest the following critical levels : for vocabulary — 
Stanford Binet discrepancy (1) better than 20 per cent.; (2) 20 to 30 per cent. ; 
(3) worse than 30 per cent. ; for the 1930 index, (1) better than 15 per cent. ; (2) 
15 per cent. to 27 per cent. ; (3) worse than 27 per cent. ; for the 1933 index, (1) 
better than 20 per cent. ; (2) 20 per cent. to 35 per cent.; (3) worse than 35 per 
cent. 

Further, critical levels below which dementia is probable may also be established 
for the various subtests of the Babcock scale. Much reliance, however, should not 
be placed on the result of a single brief test. The groups overlapped to different 
degrees in different tests. Thus, some items are more valuable than others (Table 
VII). 
Non-verbal tests —In a similar fashion, critical discrepancies may be established 
for the Kohs, Porteus and Passalong tests. Here, too, the result of a single test 
should not be too much relied on. In such tests particularly the qualitative 
aspects of the performance are often more revealing than the quantitative result. 
Moreover, the group overlap was quite large. Indeed, none of the group differences 
on the Passalong test was significant. In addition, the low “ ceiling ”’ of the 
Porteus test diminishes the value of the vocabulary—Porteus discrepancy. Further, 
many non-verbal tests are poorly discriminative above M.A. 12. For these reasons 
I believe that discrepancy scores based on such tests are not very valuable. I 
suggest a critical level below which dementia is probable of 7 M.A. years or about 


* The Shipley test (Shipley, 1940a and b; Shipley and Burlingame, 1941) appeared too late 
to be given to these patients. It has the great merits of simplicity and brevity, and will probably 
be deservedly popular. As an individual test, however, it is doubtful both whether the vocabu- 
lary half affords the subject as good opportunities as a verbally given vocabulary test to score 
maximally, and whether the other half gives as good opportunities as do more varied tests for the 
examiner to estimate qualitative aspects of the patient's performance; and as a group test, it is 


~ 


open to the further criticism, applicable to all such tests in psychotic subjects, that the cause ` 


of failure, which may not be intellectual, is not observed. 
+ This is calculated by subtracting the M.A. score on the vocabulary free Stanford Binet 


seale from the vocabulary M.A. score. 
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50 per cent. of the vocabulary score. Many demented persons will not fall as low 
as this. 


¢ 


‘‘ DISCREPANCY SCORE.” 


Although discrepancy scores based on either the Standard Binet or Babcock 
scale are valid and useful, to obtain them is, in both cases, an unfortunately 
long process. The vocabulary test alone cannot be applied in less than 15 
minutes, usually takes half an hour, and I have known it take as long as 
45 minutes. The remainder of the Stanford Binet scale (1937 version) takes 
between one and two, hours, and the subtests of the Babcock scale—even in the 
shorter 1933 form—take between 50 minutes and one and a half hours. Moreover, 
the more demented the patient, the longer the time required ; and the longer the 
time required, the greater likelihood of the entry of invalidating factors, such as 
loss of attention and co-operation. I confess, too, that personally, I-find both 
scales rather tedious to administer—a complaint I have heard expressed by others 
—and there is danger of administrative slackness inducing slackness in the patient. 

I therefore attempted to devise a method for measuring dementia that would 
avoid these difficulties. My first task was to devise a method for applying the 
vocabulary test that would save time, but ensure results close to that of the original 
technique. The method I evolved (Brody, 1941) requires only 3 to 7 or 8 minutes. 
to apply, and it can be said that the more demented the patient, the greater economy 
in time. I now re-scored the vocabulary records of the patients in the present 
series according to the new technique and found the percentage discrepancies for 
various combinations of subtests of the Babcock scale (Tables V and VI). It can 
be seen that the significance of the differences between the three main groups was 
greater than with either of the Babcock indices or the vocabulary — Stanford Binet, 
discrepancy ; and also that group B surpassed group C, although the differences 
are not statistically significant. The most useful combination was found to consist 
of subtests 3, 9, 21, 22 and 24. I believe that this ‘‘ discrepancy score,” as I have 
ventured to name it, will be found to be a quickly obtained and sensitive measure 


of dementia. 
The technique for measuring the “discrepancy score” will now be described. 


Part A.—The 1916 Stanford Binet \ ocabulary Test, applied with the short technique (Brody, 

1941). Z 

3 Part B.—In introducing Part I3 words like “‘ test,” “ memory,” and “ intelligence ” should 
be avoided. The susceptibility of most demented patients to flattery should be used to achieve 
maximuin co-operation. A humble request for the patient ‘‘ to do something for me if you will, 
please,” or ‘‘ to have a go at these ” usually evokes a good response. I prefer not to mention 
speed in the general introduction, but merely emphasize the need for it when presenting tests 
1, 2 and 3. Otherwise patients sometimes sacrifice accuracy to speed in tests 4 and 5. Praise, 
encouragement, deprecation of failure and informality are helpful, and may be more frecly used 
than with most tests, as the object is to have the patient do his best. The total time required 
is usually 15 to 20 minutes. 

I. Opposites (1930 Babcock Subtest 24).—Emphasize the need for speed. “I want vou to 
do something to show how quick vou can be. I’m going to say a word, and | want you to say 
the opposite of the word as quickly as you can think of it. . . . Let’stryit. . . . What 
is the opposite of ‘black’? . . . That’s it. . . . What is the opposite of ‘rich'?"’ 
Correct if necessary. If the subject fails to understand “* opposite,” he can sometimes compre- 
hend the task by explaining “ You can have ‘ black ’ and ‘ white,’ and you can have ‘rich ’ and 
‘puor,’ etc.” . . . ‘‘ Now don’t forget that you have to say the opposite of the word, and as 
quickly as you can think of it.” 

When the testee has understood the task, test in order the opposite of— 


I. up. 7. innocent. 
2. bad. 8. generous. 
3. in. g. cruel, 

4. slow. Io. dangerous. 
5. day. 11. rare. 

6. thick. 12. ancient. 


13. prohibit. 
Score.—Time each response. 
Credit 2 for each correct response given in 1 sec. or less. ~ 
from 1 to 2 secs. 
” ” ” ” »» 2 tO 10 Secs, 
o if the response is wrong or not given within ro secs. y 


I 99 j ” as r 
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TABLE VII.—Lower Limit of Discrepancies Indicative of Serious Dementia on Various 
Subtests of the Babcock Scale. 


Subtests. Points discrepancy. Percentage discrepancy. 

2; 4; 18; IQA; 24 . — 15 K 10 

1; 5; 6 r — 3°0 P 20 

IQB ; I9C; 20; 22; 23 ; —45 . r 30 

7; 12; 14; 15C,; 2I ‘ — 6-0 : 40 

8; 10; I5B; I15C,; I5C, ‘ — 7°25 ; 50 

3; 9; II 2 — 9'0 ‘ 60 

15C,; 16; 17 . — 9'5 . 65 

TABLE VIII. 

Word score . 78. 74-77. 70-73. 65-69. 60—64. 54-59- 49-53. 44-48. 38-43. 
M.A. . . 20. 19. 18. 17. 16. 15. I4. 13. 12. 
170 94 94 94 94 93 93 93 93 9I 
2'0 88 87 87 87 87 86 85 85 84 
3:0 83 81 81 81 80 80 78 78 76 
3°5 80 78 - 78 78 77 77 75 74 72 
4°90 77 75 75 75 74 73 7I 70 68 
4°25 75 74 73 73 73 71 69 68 66 
4°50 74 72 72 72 71 70 67 67 64 
4°75 72 71 70 70 70 68 66 65 61 
5:00 71 69 69 69 68 67 64 63 60 
5°25 70 68 67 67 66 65 62 61 58 
5°50 68 67 66 66 65 63 61 59 56 
5°75 67 65 64 64 63 61 59 57 54 
6-00 65 63 62 62 61 60 57 55 51 
6°25 64 62 61 61 60 58 55 54 50 
6°50 53 60 59 59 58 56 53 52 48 
6°75 61 58 58 58 57 55 51 50 46 
7°00 60 57 « 56 56 55 53 50 48 44 
7°25 58 55 55 55 53 51 48 46 42 
7°50 57 54 53 53 52 50 46 44 40 
7°75 55 52 51 51 50 48 45 42 38 
8-00 54 51 50 50 49 47 43 40 36 
8-25 53 49 48 48 47 45 41 39 34 
8: 50 51 48 47 47 46 43 39 37 32 
8:75 50 47 45 45 44 41 37 35 30 
9°00 48 45 44 44 42 40 35 33 28 
9°25 47 43 42 42 41 38 34 31 26 
9°50 45 42. 40 40 39 37 32 29 24 
9°75 44 40 39 39 37 35 30 27 21 
10°00 42 39 37 37 36 33 29 26 20 
10°25 41 38 36 36 34 32 27 24 18 
10° £0 39 36 34 34 33 30 25 22, 16 
10°75 38 34 33 33 31 28 23 20 13 
11°00 37 33 31 31 "29 - 27 21 18 12 
11°25 35 31 30 30 27 25 20 16 9 
11°50 34 30 28 28 26 23 18 14 8 
11°75 32 28 27 27 24 22 16 13 6 
12°00 31 27 25 25 23 20 15 II 4 
12°25 29 25 23 23 21 18 12 9 2 
12°50 28 23 22 22 20 17 II 7 o 
12:75 27 22 20 20 18 15 9 5 +3 
13°00 25 20 19 19 16 13 7 3 +5 
13°25 24 19 17 17 I5 12 5 2 +7 
13°50 22 17 16 ` 16 13 10 4 oO +9 
13°75 21 16 14 14 II 8 2 +3 +411 
14°00 20 14 12 12 10 7 o +5 +13 
14°25 18 13 II I! 8 5 +2 +6 +15 
14°50 17 II yY 9 3 +4 +8 ky 
14°75 15 e IO 8 8 5 2 +5 +10 + 1g 
15°00 14 8 6 6 3 oO +7 +12 +21 
15°25 12 7 5 5 I +2 +9 +14 +23 
15°50 It 5, 3 3 o +3 +11 +15 +25 
15°75 10 4 2 2 +1 +5 +12 -+ 18 +27 
16:00 8 2 o (0) +3 +7 +15 +20 + 29 
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If the score on the list of thirteen words is zero, credit r for eacb sample word correctly 
answered. 

II. General information (1930 Babcock Subtest 3).—Agyain emphasize the need for speed. 
‘* Now here’s another to show how quick you can be. I’m going to ask you some questions, and 
I want to see how quickly you can answer them. You don’t have to be clever to answer them 
—it’s just that maybe they’re about things you have come across, or maybe not. You'll pro- 
bably know some of the answers although you may not know them all. What I want you to 
show me is how quickly you can think of things that you really know. When I’ve asked the 
question, think hard, and tell me the answer as quickly as you can. Now—’’ 


. What is your first name ? Given to test comprehension of 

. Are you married ? the task. Time, but do not 

How many brothers (or sisters) have you | score. 

. How old are you ? 

. Which king is now on the throne ? 

. What is the name of the Prime Minister ? 

. What is the name of the President of the United States ? 

. Whois the Mayor of . . . . . ? (Ifin arural area, or there has been a change 
of mayor since the patient was admitted to hospital, substitute “ What is the name 
of the leader of the Labour (Opposition) party ?) 

6. What sort of things are made in Birmingham ? (Any metallic object, correct. Any non- 
metallic object, e.g. clothing, wrong.) 

7. About what was the last amendment to the constitution of the United States ? (This is 
the question in the original Babcock test and, is reproduced here to represent the sort 
of question required. Thecontent may be about any recent event of national importance, 
e.g. (Nov., 1941) the Lease-Lend Act.) 

Score.—Time each response. 

Credit 3 for each correct response given in 1 sec. or less. 

ws 2 j; ji 5 j7 from r to 2 secs. 
3 I o a5 » 2 to Lo secs. 
» oO if the response is wrong or not given within ro secs. 

III. Substitution test (1930 Babcock Subtest 9).—Again emphasize the need fonspeed. Forms 
as in the Babcock test are used. ‘‘ You see these drawings ” (indicate the whole sheet). ‘' They 
are all like these up here ” (indicate key). ‘‘ But these (indicating key) have numbers in them. 
What I want you to do is to write in each of these (indicating blanks) the same number that the 
same shape has up here (indicating key). For example, this would be number . . .” (Test 
with the first drawing in the first line, and with two others at random but not in the first line as 
this makes the first line too easy.) . . . “That’s right. Start here (indicating first of the 
first line) and fill them all in in turn as you come to them. Do them as quickly as you can, but 
be sure to get them right—as quickly as you can, but be sure to get them right.” 

Continue to explain until the task has been understood. If the subject is very slow, estimate, 
after five minutes, the time that he would take to complete the task. Small differences in time 
are not important at low functional levels. 


WUtWNHHMASTH 


Score: š 

Time (seconds). Points. Time (seconds). Points. 
48-49 : 2I a 107—110 ‘ II$ 
50-5! : 20$ r ILI-I14 ‘ Il 
52-53 ; 20 . 115—123 ; 10$ 
54-55 ‘ 19$ ; 124-131 ; ro 
56-57 ; 19 . 132-140 š yt 
58—59 i 184 è 141-149 ; 9 
60-62 : 18 é 150-159 i 84 
63-66 , 174 n 160-168 : 8 
67-69 : 17 ; 169—205 ; 7$ 
70-74 : 164 i 206—224 ; 7 
75-80 : 16 . 225-230 ; 64 
81-85 . 154 g 231-241 ; 6 
86-90 ` ; 15 ‘ 242-518 l 54 
91-93 : 14$ r 519—600 , : 5 
94-95 3 14 ° 4 correct In 5 min. 4 
96-97 . 13% . 3 T +» . 3 
98—99 ‘ 13 r 2 5 Pe 2 
100-103 A 124 z If get idea I 
104—106 : 12 z No comprehension o 


Add #y to the time for each error. 


IV. Sentence repetition (1930 Babcock Subtest 22).—‘‘ Now in this one, you don’t need to be 
especially quick. All I want you to do is to say exactly what I say. I'm going to say some 


1942. | BY M. B. BRODY, M.D. 325 


sentences, and when [ finish each one, I want you to say exactly the same. They are not tongue- 
twisters. This is just to see how long a sentence you can say. Listen carefully and get them 
exactly right.” Start most subjects with sentence 4. In the‘absence of failure, alternate sen- 
tences may be given up to number 8. 

. Mamma. 

. Nice kitty. 

. In summer the sun is hot. 

. When the train passes, you will hear the whistle blow. 

Last year, fifteen new houses were built on this street. 

. The price of potatoes is fifteen pence per peck. 

. The road up the mountain was very rough and steep. 

. Walter had a fine time on his holidays ; he went fishing every day. 

. The-river flowed by with a pleasant soothing sound. 

10. The breeze was strong, and the sailboat sped over the water. 

rr. The cricket match yesterday was won in the very last minute. 

12. To take a picture of the moon, one must have a large camera and a good lens. 

13. At the level crossing, the engine driver will blow the whistle and the fireman will ring 
the bell. 

14. Children, it is necessary to work for a living ; you must go to your school every morning. 

15. An old man sitting in the corner put down his paper and looked at him as he entered the 
room. 

16, Last year, there were only twenty children in the school, but this year, there are fifty 
as the town has grown so. 

17. When the girl entered the tram-car with her bag, all the seats were filled and people were 
standing in aisles. 

18. The church was cool and dark, and at the far end there was a high altar of marble. 

1g. Walter likes very much to go on visits to his grandmother because she always tells him 
many funny stories. 

20. Yesterday, I saw a pretty little dog in the street ; it had curly brown hair, short legs and 
a long tail. 

21. As the great red sun came over the hills, the Indians broke camp and prepared for another 
day’s hard work. 

22. The clouds hung low in the valley, and the wind howled among the trees as the men 
went on through the rain. 

23. One thing a nation must have to become rich and great is a large secure supply of wood. 

Score: 

Credit 1 for each sentence correctly repeated. 

Credit 4 for each sentence, up to No. 15, repeated with only one error. After No. 15, no 
half credits are allowed and the repetition must be entirely correct. 

Minor errors may be overlooked in the earliex sentences (e.g. ‘‘ pence a peck ’’ for ‘‘ pence per 
peck ” in No. 6), but not in the later ones (e.g. “ full ” for “ filled ” in No. 17). 

V. Designs from memory (1930 Babcock Subtest 21).—Use the designs for test 6 of the Per- 
formance Scale of the Army Mental Tests, as in the Babcock test. 

For designs ‘‘a’’ and ‘‘ b ” (in turn) : ‘‘ On this sheet (demonstrate blank side) there’s a little 
drawing. I’m going to show it to you for ten seconds. Then I’m going to take it away, and I 
want you to draw it from memory. Are you ready ? Look at it very carefully so that you will 
remember it.” 

For designs ‘'c”’ and ‘'d’’: “On this sheet there are two little drawings. I’m going to 
show you them for ten seconds like the others, then I’m going to take them away, and I shall 
want you to draw both drawings. So, don’t forget to look carefully at both drawings 
both drawings.” 

After 4 seconds’ exposure, repeat ‘‘ Both drawings.” 

If, on hearing the instructions, the subject objects that ‘* he was never any good at drawing,’’ 
he should be assured that drawing skill is unnecessary, but without hinting at the value of 
observing the structure of the designs. If, as sometimes happens, a patient wishes to start 
drawing after only two or three seconds’ exposure, he should be urged to ‘‘ keep looking.” The 
patient should not be given the pencil until after the full exposure of the first drawing, lest, 
having misunderstood the instructions, he starts to copy the design before it has been removed. 
Experience with the first design rarely fails to prevent a recurrence of this error. 

Score.—Credits are awarded as in the Army Performance Scale. If the subject fails to obtain 
an “ Army Credit,” credit as follows : 

1 point each if two lines are crossed in design ‘‘ a,” or if there are four squares. 

4 for each outer shape in ‘“‘c.1 ” and ‘‘c.2.” 

1 for each outer shape in “ b,” “d.i” and “ d.2.” 

Transform these credits into points in accordance with this table : 


Credits . 3 3 2 3 4 5 6 7 8 9g IO II 12 13 I4 I5 ~ «16 17 

Points . . S} 6 8 84 g 10 Iof II 12 I3 I4 15 r6 174 IQ 20 21 
Calculation.—To find the ‘“ discrepancy score,” calculate the average point score for the five 

subtests of part B, subtract it from the norm for vocabulary, and express this difference as a 
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percentage of the vocabulary score. Most scores commonly encountered can be read off from 
Table VIII at the point where the individual’s average point score row intersects his vocabulary 
column. Norms are the same as for the 1933 Babcock test, thus— 

Vocabulary M.A.: 


20 19 18 17 16 I5 14 13 12 II 10 g 8 7 6 5 
Norm. : 
17°4 16°4 16 15°8 15°5 15 14 13°4 12'4 11'6 10°6 gQ 8 7 6 5 


Interpretation.—Suggested interpretations are : 

Better than 25 = Probably not, or doubtfully demented. 
Worse than 40 = Probably seriously demented. 
25 to 40 = Mildly or moderately demented. 

It is hoped that further results will permit finer and more reliable gradations as well as data 
for the application and interpretation of this test in other age groups. Obviously these scores 
and norms are for the average of all 5 subtests, and if any are omitted, the results will not be 
exactly comparable with those of the full scale. 


Discusston.—Although as a research instrument, this test has all the faults of 
the ‘‘ hotch-potch ” so scathingly criticized by Cattell (1940), it has a number of 
advantages for practical clinical work. It is short and simple to administer and 
score, but varied enough to prevent boredom and to allow observation of the 
quality of the patient’s performance. Requiring no elaborate apparatus, it can 
be informally introduced into routine clinical interviews, if necessary, in two 
sessions. No subtest contains material embarrassing to adults. Since devising 
it I have used it in practice with promising results. 

I must conclude with a warning. Though intended to assist in the diagnosis 
and measurement of dementia, the scale will not provide automatic diagnosis. 
The examiner must decide in each and every case the validity of using it and the 
meaning of the result. To quote Earl (1940), “ Mental tests are clinical instru- 
ments whose value, like that of all clinical instruments, depends to a great extent 
on the ability of the user. Always the quantitative results obtained from them 
must be interpreted in the light of the qualities of behaviour observed during the 
test, and eventually in the light of all the available data.” 


SUMMARY. 


1. The difference between scores on vocabulary and on other tests can be used 
as an adequate measure of dementia. Expression of the discrepancy as a percentage 
of the vocabulary score increases the sensitivity of this measure. Critical] levels 
above and below which dementia is unlikely and highly probable may be estab- 
lished. 

2. Unfortunately in later life, when dementia most commonly occurs, normal 
variation is so great that critical levels low enough to exclude most non-demented 
patients also exclude many demented patients. 

3. Reliable discrepancy measures are obtained with the Stanford Binet and 
Babcock scales, for which interpretations of scores are suggested. 

4. Both these techniques are, however, long and tedious. A technique is 
described for calculating the “ discrepancy score '’—the percentage discrepancy 
between score on vocabulary and on 5 selected Babcock items, viz. “ opposites,” 
‘“‘ general information,” ‘‘ substitution,” ‘‘ sentence memory ” and “‘ designs from 
memory.” The test has the advantages of simplicity and brevity in application 
and scoring combined with enough variety to prevent boredom and to permit 
observation of the quality of the patient’s performance. Requiring no elaborate 
apparatus, it can be informally administered, and is acceptable to adults. Experi- 
ence since the test was devised encourages the hope that it will prove to be a useful 
clinical instrument in routine psychiatric practice. 


I am indebted to Dr. R. Strom-Olsen, Physician Superintendent, for permission 
to use the clinical material of Runwell Hospital. 
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PSYCHIATRIC SYNDROMES FOLLOWING BLAST. 


By E. W. ANpDERSON, M.D., M.R.C.P., D.P.M., 
Surg. Lt.-Cdr. R.N.V.R. 


(Received February 18, 1942.) . 


THIS paper is concerned with a group of cases presenting certain psychiatric 
symptoms following exposure to the detonation of a nearby high-explosive bomb. 
These cases show features and present problems which appear from the current 
literature in this country to have received insufficient attention, or none at all. 
The cases to be presented are not all, of equal significance, but in each there are 
certain common features which, from the psychiatric angle, have a definite and 
unmistakable organic stamp, and indicate a relationship, direct or indirect, of the syn- 
dromes to structural changes in the brain. These symptoms are characteristic in 
fact of a slight or moderate degree of cerebral trauma. This relationship is prone 
to be too easily overlooked. The reasons for this are: 

(1) The absence in many cases of a definite history of head injury. - 
(2) The absence as a rule of at least a long period of unconsciousness. 

In consequence, when the patient is seen perhaps some considerable time later 
this possibility is not considered, and the reaction is dismissed as psychogenic. 
That this can be done even by trained observers was demonstrated in three of the 
cases about to be described. All the patients except one were Naval personnel 
who were exposed to blast in air-raids either ashore or at sea. 


CASE 1.—Aged 37. . 

This patient was referred complaining that his ‘‘ nerves were bad.” On inquiry he stated 
that he was depressed, easily fatigued, appetite poor, bowels constipated, and that he trembled. 
He stated that on the night of 28.iv.41 he was engaged on Passive Defence duties. He was 
assisting the driver to connect up the hoses toa trailer pump. An H.E. bomb fell approximately 
30 to 50 yards away. He remembers somebody shouting “ Down,” but he didn’t hear the 
scream nor see the flash of the bomb. He remembers getting down on the ground, and as he 
did so he heard the explosion. He was not hit, but felt the blast. He rose to his feet at once 
and felt dazed. There was no loss of consciousness and he carried on with his duties. He felt 
** fairly wel] ” until the morning when he reached home when “ it seemed everything seemed to 
go from me; my memory went.” His wife was living some miles away in the country, and the 
patient set out to join her. He has no memory of having crossed the ferry (which was necessary), 
and remembers nothing till he reached home, when he remembers getting out of a furniture van 
on arrival. He remembered everything clearly from the time the bomb fell till the following 
morning, as described. He went to bed on reaching home. His family said he looked ‘‘ queer,” 
but he does not know in what way. Since this he has felt nervous and shaky. He had no 
further amnesiae, but complained since that his concentration was poor, e.g. he didn’t remember 
what he read. His sleep was also poor. 

Family history.—One brother had what was evidently a reactive depression following his 
father’s death. The maternal grandmother was said to have been nervous. There were no 
details of this. 

Personal history.—The patient was a healthy child, who, amongst other childish ailments, 
had developed scarlatina followed by otitis media and a mastoidectomy at 8. Beyond this no 
other serious previous illness. He reached Standard VII at 14 and was an average scholar. On 
leaving school he obtained employment in the dockyard, where he had remained up to the time of 
the accident. He was married and had one child, a boy, aged 10. He was evidently a stable 
personality. Alcohol and tobacco moderate. On examination he looked dull and depressed. 
He gave an impression of all-round slowness in his responses, unlike depressive retardation. He 
stated that he had lost interest and wanted to go on his own and not talk to people. Orientation 
was correct. There was some failure in retention, e.g. he failed to give an address correctly 
after three minutes, and in giving five figures backwards he failed in all the series given him. He 
failed to reproduce a simple story. He performed serial sevens correctly, but required two 
minutes. He stated that in performing such tests he was ‘“' not so swift ’’ as normally, and added, 
“ If you go to do anything quick you can’t seem to do it.” Neurological examination revealed 
nothing abnormal. 
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He was admitted to an R.N. Auxiliary Hospital on 18.x.41. A report from the Hospital 
states: ‘‘ The results of mental testing on this man are as follows : His I.Q. as given by verbal 
test battery is 98 per cent. He attains average adult level in three separate vocabulary tests, 
found some difficulty in doing Koh’s blocks, reached only the 12th percentile of the matrices, 
and failed completely in three simple sorting problems (involving the formation of fresh cate- 
gories). These striking discrepancies are characteristic of moderate to severe intellectual 
damage.” 

An electro-encephalogram carried out on 12.xi.41 shows ‘‘no definite abnormality,” but 
“several very large slow swings of potential suggestive of a labile galvanic skin condition ” 
suggested “ some emotional disturbance.” 

This is a case characterized by an organic syndrome and depressive features ; whether the 
release of a constitutional tendency or reactive to his sense of inadequacy is hard to decide ; 
probably both factors co-operate. 


CasE 2.—Aged 20, single. 

This rating had deserted, and because of his abnormal mental state was referred for psychiatric 
examination. He complained of ‘‘ dizziness at times and pains across the front of the forehead ”’ 
lasting two to ten minutes, and occurring several times a day. He joined the service in August, 
1940. In January, 1940, he developed influenza. During the attack he became depressed, self- 
reproachful, unable to concentrate and had ideas of suicide. His sister was also suffering from a 
depression with similar ideas at this time. The patient's depression lasted until June, 1940, 
and gradually cleared up. By the time he joined the Navy he was quite well. He remained 
well until Xmas, 1940, when he again became depreseed, felt he couldn’t carry on, didn’t care 
what happened to him and felt he was no good at his work. By March, r941, he had improved 
greatly, but still had brief moods of depression lasting an hour or so. On April 3, 1941, he was 
on duty when a bomb fell outside the building in which he was working. He heard the sound 
of the exploding bomb and was blown across the floor. His head, he states, was struck by frag- 
ments of a clock which was knocked off the wall, and his head struck a door. - He did not lose 
consciousness, but felt ‘‘ a very numb sort of sensation ’’ which lasted five to ten minutes. After 
half an hour or so he was able to pull himself together, and was able to help his mates. He 
noticed he was dizzy and that he was very slow in doing things. He remembers everything 
which happened after the bomb fell. He could not sleep that night because of ‘‘ jabbing pains 
in his temples.” He had no appetite for the next few days. The next day he felt dazed at 
intervals, most marked towards the evening. He felt, when he walked, that he would have 
hked to have gone faster, but could not. The same night he noticed that he had difficulty in 
Speaking, because his jaws felt numb. In the succeeding days he noticed that he was more 
forgetful than usual, e.g. he forgot to do things he was told todo. He carried on with his duties, 
but at the beginning of May, 1941, he felt * tired and fagged out completely.” : About this time 
he went on seven days’ leave. At home he felt he only wanted to lie in bed; he was depressed, 
and this continued to the day of the examination, the phases of depression lasting from hours 
todays. On occasions he said his mind went ‘‘ blank.” He became increasingly self-absorbed. 
He returned to duty and evidently managed to carry on. On 26. viii.41 he again went on seven 
days’ periodical leave. This time he again felt tired and unfit for anything strenuous and kept 
quiet accordingly. He remembers leaving home on 2.ix.41 and boarding the 9 p.m. train to 
the junction. He does not remember catching the train at the junction. The next thing he 
remembers is being in Bournemouth five days later (7.ix.41). He states that after looking 
round he recognized the place. He remembered eating a few sandwiches during this period 
of five days, but remembered nothing else, and a vague memory of having slept at the junction. 
He then met one of his sisters by chance. He had a meal with her and noticed that he was very 
hungry. He remembers going to the station to look up the trains. He left Bournemouth later 
in the evening and went to London. He should have changed at Southampton, but he had no 
memory of having passed the junction. He remembers going into a Y.M.C.A. in London with 
some soldiers and staying there till the morning. He also remembers going about the town. 
He stated he was puzzled at finding himself in London. After a day and a night he wandered 
to Kingston, where he had an uncle. He walked most of the way. He couldn’t remember where 
exactly his uncle lived, but he stated he met his aunt in the street. He stayed with his aunt 
one night and then went on to see a sister at Chertsey. She became worried about his state of 
mind and made him see a doctor. He was eventually examined at the local Military Hospital. 
He was brought back to the depot by an escort and charged with desertion. From the time the 
escort arrived he remembered practically everything, and quite realized that he was absent 
without leave. He said the arrival of the escort ‘‘ brought him to his senses.” 

Family history.—One sister has had recurrent attacks of depression. 

Personal history.—The patient was a healthy child. He states that he had suffered from fits 
in childhood, the nature of which was uncertain; otherwise no serious illness. He reached 
Standard VII at 14, and school life was normal. On leaving school he obtained work as a 
gardener, and remained at this till he volunteered for the Navy. He was always an anxious, 
sensitive individual, and was prone to think others were talking about him. Alcohol and tobacco 
moderate. On examination he was a heavy-looking youth of dysplastic build, who looked 
rather worried and depressed. He said he ‘‘ did not feel very bright.” Asked why, he said he 
was beginning to realize the mess he had got himself into. He gave,the month and)year correctly, 
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and after some hesitation the day of the week ; he did not know the precise date, but knew that 
it was near the beginning of the month (6.x.41). His retention was poor, and he failed to repeat 
five digits forwards. He performed serial sevens correctly to 51, then made four errors im the 
remainder, taking 24 minutes over the test. He failed entirely to give five digits backwards, 
and made mistakes in elementary arithmetic, e.g. (17 X 5 = 84) and (29 + 46). He repeated a 
simple story correctly. He said he found difficulty in concentration at times, and complained 
often of difficulty in finding the right word—“' It’s on the tip of mv tongue and I fail to put it 
into words, though I feel I’d like to.” There was no demonstrable difficulty in naming objects 

He stated later, ‘‘ My mind’s a jumble; I can’t seem to concentrate on the figures.” He seemed 
essentially indifferent about his recent amnesiae and resulting conduct, and showed a dul!, 
apathetic attitude tinged with concern, an apathy of which he seemed aware. He had to be 
roused a little to reply, and all his answers tended to be monosyllabic. Whilst adrift he states 
that he felt no interest, and couldn't pull himself together. He said that when conversing he 
felt “at a dead end.” Neurological examination showed slightly irregular pupils, moderately 
dilated, which reacted sluggishly to light (direct and consensual), and much better to convergence. 

Otherwise negative. Lumbar puncture on 30.x.41 yielded a clear fluid, pressure rro. On 
compression of jugular vein pressure rose rapidly to 240 and fell to 130 mm. The fluid showed 

no pathological changes. Electro-encephalogram negative. Mental testing by a battery of 

tests showed a gross discrepancy between his scores in the general tests and those in the vocabu- 

laries, which was regarded as ‘‘ highly suggestive of serious organic deterioration.” The report 

goes on, ‘‘ This deduction is supported by the characteristic difhculty he shows in doing simple 

sorting problems, involving the formation of fresh concepts.” 

This case also presents an organic syndrome with intellectual impairment and characterized 
by amnesic periods and fugues. In this case also there is an associated depression probably 
very largely endogenous, the symptoms of which are, however, heavily overlaid by the organic 
condition. Whereas before his injury this rating had gone through a fairly severe depressive 
illness and was evidently in the later stages of a second attack when the accident occurred, the 
essential mood was one of apathy, which is more probably a symptom of the organic state than 
of the depression. Indeed it is doubtful whether in this case we are entitled to regard the later 
picture as possessing a true depressive component. In other words, the concussion does not 
seem to have activated this reaction pattern, or at any rate not conspicuously. 


CASE 3.—Aged 36. 

This patient was exposed to blast on a night in April,, 1941. A bomb fell just outside the 
building in which he was working. He was blown past a door-post, hitting it as he did so. He | 
did not lose consciousness, but felt very dazed. At first he did not know where he was. He sat 
down on an open box and fel] into it. He asked a bystander, ‘‘ Wheream I?” Soon after he 
became dizzy, nauseated and faint. There was slight transient bleeding from one nostril. During 
this period isolated details of the environment of an unessential kind stood out. He remembers 
noticing, e.g., that a kidney basin was given him to drink from, and thinking it curious, with mild 
humour. His memory of this period is hazy and fragmentary. He felt too dazed tosleep. The 
following day he felt dazed and hardly able to do his duties. He went alone into the town two 
days later. Whilst there he suddenly failed to remember where he was going, whether to another 
Naval establishment, where he had been stationed till a few weeks before, or bis present one. His 
state apparently attracted attention, for a passer-by stopped him and asked him where he was 
going. Unable to get a satisfactory reply the other called a policeman. The patient then met 
another Naval rating who knew him and took charge of him. For the next half hour or so he 
remembers nothing until he again became clear and noted that he was in another street and that 
the sun was appreciably lower. A further amnesic period followed, and he does not remember 
reaching his station. Two days later he went to a neighbouring town, where he developed a 
severe headache and again had an amnesic interval. He became intensely depressed and worried 
about his condition and contemplated suicide. He was picked up by the police and returned. 
He was first seen on 28.iv.41. 

On examination he looked depressed and broke down into tears from time to time. Asked 
about his mood he replied, ‘‘ I don’t feel too good. . . . a bag of nerves and this pain in my 
head. I don’t seem to be able to control myself.” He was very slow in speech and related his 
story with meticulous circumstantiality, omitting no detail, however trivial. He was correctly 
orientated. He showed a slight retention defect and his performance of serial sevens was im- 
perfect. He complained he could not concentrate on reading, also that some people's voices 
jarred on him and he felt he wanted to scream. His sleep was poor. C.N.S., K.J's and A.J’s 
exaggerated. Medium tremor of outstretched fingers. P. roo, regular, moderate volume. 
Electro-encephalogram negative. C.S.F. was under high pressure (120) and showed a slight 
increase of globulin. 

Family htistory.—Essentiallv negative. - 

Personal history.—Healthy child. No serious previous illnesses till the present. No history 
of psychopathic traits. Did very well at school. Worked as metal machinist before being called 
up in August, 1939. He had been five or six years in the reserve. Married happily; two 
children. Always a stable personality if a little over-conscientious. Alcohol moderate. Non- 
smoker. 

This is also a case of concussion with resulting intellectual impairment. The organic con- 
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łi tion evidently released or activated a depression in large part endogenous, but again the picture 
-f the depression is contaminated ; thus his emotional lability was probably referable to the 
cr ganic cerebral condition. The possibility that the depression was also in part reactive to a 
realization of his state must be borne in mind and receives some clinical support. 


CASE 4.—Aged 23, married. 


This rating was quite well until 10.1.41. He was serving on his ship and was at ‘‘ action 
stations ” aft with a fire party. An H.E. bomb struck the ship about 40 ft. from where he was, 
2ut on this occasion he felt no blast. He helped to move the wounded and assisted in combating 
the fire. In order to shield himself from the heat he knelt down behind the ammunition carrier 
and held a branch pipe above his head to play on the flames. He next saw a blue flash and 
remembered no more until 3-4 hours later, when he found himself on the boat deck. He was 
then takem forward apparently, but does not remember this as he ‘‘ went off '’ again. His 
:aessmates, however, told him that he had played ‘‘ Ukkers ” with them, then lay down and went 
to sleep, not waking up till the next day. He sustained a contusion of his right eye for which 
oe was removed to hospital about 24 hours after the action. In hospital he recognized the patient 
im the next bed to him, and spoke to him. He felt sick, dizzy, and had a headache. He felt 
indifferent to his surroundings and was unmoved when the sirens went; he felt he did not care 
if he were bombed. He was told the radiograph of his skull was negative and he felt happy and 
relieved in consequence. The patient did not know if he had been blown over. On coming 
round on the boatdeck he remembers pulling a cork lifebelt under his head as a pillow. At this 
time he remembered feeling as if he had fallen from a height with a sensation of seeing stars, 
and that he had rebounded on several occasions, as if hurtled through space. This was accom- 
panied by a feeling of horror, and during this period he remembered seeing his face making these 
movements through space. He also remembers other details of this period, e.g. pompom fire 
and seeing men fall over, but he remained indifferent to it all. He gazed at it all ‘‘ as if it were 
something new toa child.” He had no desire to smoke or to do anything. Evidently there was 
still some clouding, or at least some alteration of consciousness during his stay in hospital, 
since he felt he became progressively clearer, and he began to get worried by the sirens and over 
his people at home. His spirits improved and he began to feel quite happy, though he suffered 
from frequent headaches, which persisted till the time of examination by me on 12.x1i.41. 
These headaches last abouf ten minutes and are made worse by stooping, but a blow on the head 
clears them up after a temporary exacerbation. He made a good recovery, and two months 
after the action he felt perfectly fit and did not wish to consult a doctor, far less a psychiatrist. 
He saw further action in the ensuing months, but this did not worry him. Some time after this 
he began to complain of pain behind the eyes and severe headaches again. He was sent toa 
shore establishment pending transfer to the U.K. and whilst there improved. He reached 
England in July, 1941, and after some leave he was employed as a diesel driver. He performed 
these duties satisfactorily and there were no further psychiatric symptoms until 6.xii.41. He 
was given 24 hours’ leave and set out for home, 20 miles or so away. He missed his bus and set 
out to “ hitch-hike.”” From this point until the following Monday (48 hours) he remembers no 
more. He was told he had been found in a train and taken home by a friend. On arrival he 
did not recognize his wife or mother-in-law. They communicated with the appropriate authori- 
ties and he was brought back on 8.xil.41. 

On examination by me on 12. xii.41 he was clear and perfectly in touch. His memory showed 
no defect except for the 48 hours’ amnesia. He made a very good impression and seemed entirely 
genuine. He related that for some time back relations with his ro-year-old wife had been 
difficult. The latter was evidently a selfish, unstable psychopath, who bitterly resented the 
fact of her first pregnancy, since this stopped her from dancing. She frequently threatened that 
she would commit suicide rather than go on with it. This worried the patient intensely, since 
he was not strong enough to cope with her, and said she always talked him round. He was sent 

to an R.N.A, hospital. 

Family history.—His parents were dead and he had been brought up by foster parents. 
His father, he stated, had never wanted him. No relevant history was elicited. 

Personal history.—He was evidently a normal child, and there was no history of any 
previous serious illness. He reached standard 7 at school and was fond of games. He worked 
as a fisherman till 19 when he joined the Navy. He was evidently a stable personality and he 
seemed to be an excellent type of rating. He was about to be promoted to leading stoker. 

After admission to hospital he evidently had another amnesic period. It was further elicited 
that he was struck by a piece of shrapnel. This patient, after exposure to blast and a blow on 
the head with a piece of shrapnel presented definite organic symptoms which entirely cleared up. 
He continued to serve with efficiency afterwards. Following domestic friction he developed 
amnesic periods associated in one case with a fugue. These were regarded as being definitely 
hysterical reactions facilitated by a previous organic cerebral lesion. Whether the form of his 
reaction was also thus determined is hard to sav, i.e. organic-like symptoms, memory disturb- 
ances, rather than another pattern of hysterical reaction. 


Case 5.—Aged 25, single. at l 
The patient stated that he was on fire-watching duties on the roof of a building in April. 
He had just put three incendiaries out, when the building was hit by one or more HLE. bombs. 
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Just before this he had turned with “ feelings of awe ” towards the blazing city. This is the 
last thing he, remembered till he regained consciousness in sick quarters the following morning, 
i.e. about eight hours later. He had sustained multiple abrasions and first degree burns and 
lacerations of his scalp. He was detained in the ward until 30.iv.41, and was discharged to 
ten days’ sick leave. Whether he was unconscious on admission to the ward is not noted in the 
case record. When he regained consciousness he felt faint, weak and dazed. He could not 
concentrate and was noticeably forgetful. This state persisted whilst on leave and as a result 
of it he lost a petrol lighter in the train, and whilst at home forgot to carry out various small 
commissions, e.g. ringing up for theatre seats. One night during this period he got up and 
walked about half a mile into the country, evidently in a state of altered consciousness. He 
said he was only “ half-conscious ” at the time. ‘‘ He knew what he was doing, and didn’t 
know at the same time.” The wandering was evidently purposeless. He called in his doctor 
and complained of faintness and restlessness, e.g. he would sit down and get up and go out for 
no reason at all and he found he had no interest in anything. He returned to his station in 
mid-May, 1941, and went again on 13 davs’ ordinary leave. On return he was put on light duty, 
but felt no better. I saw him for the first time on 11.vi.41, when he complained, * I don’t 
feel my former self ; I feel weak, unable to concentrate ; I sleep badly and I feel proper shaky in 
general.” 

On examination he was depressed and complained of failure of grasp. He showed no improve- 
ment, and on 17.vi.41 he was admitted to an R.N.A. hospital, from which he was discharged 
on 21.vil.41. On return he was little if at all improved, but in the subsequent weeks there 
was some improvement, notably in his memory and powers of concentration, e.g. he was now 
able to read and retain what he read and was no longer so forgetful. On Monday, 20.x.4r1, he 
was referred to me again because on the previous evening he had been arrested on a charge of 
assault, for which he had to appear in the local police court. He gave the following story : On 
19.X.41 he went on night leave at 19.00. He went alone to a public-house in the town. He 
intended to have a * quick one ” and go on later to the cinema by himself. Whilst in the public- 
house he was invited to play darts, and did so. He drank, he said, two pints of stout, and 
denied that he became drunk. He remained in the public-house until 22.00, having abandoned 
his intention of going tothe cinema. During the evening he had “‘ a little quarrel.” He couldn’t 
remember what it was all about. He lett the public-house at 22.00, and outside he assaulted 
one of the party with his fist. He thought he was fighting a German, but he could not remember 
the episode clearly. The police arrived and he was arrested. He said he was surprised that he 
should have been arrested and not the other man. He said he was filled with a “ sudden hate ” 
for the German. He said he had been drinking little for the last two years and even less for the 
last six months, as he found that it upset him more easily. He said he could formerly tolerate 
a good deal of alcohol. 

On examination he was two days out in the date and said he felt ‘‘ strange ” : ‘‘ It’s like being 
in a dream.” A report was sent to the magistrates pointing out the possible etiological] connec- 
tion with the effects of blast, as the result of which he was discharged. 

Family history —Essentially negative. 

Personal history.—He was a healthy child and there was no history of any serious previous 
illness. He reached Standard VII at 14 and did well. On leaving school he trained for the 
Merchant Service, but left it at his mother’s request to work for a time in a shop. He wanted 
to go to sea again, however, and joined the Navy. He had evidently had a fairly stable per- 
sonality. He was cheerful and rather rollicking and fond of ‘‘ creating fun and sky-larking,” 
for which he was known throughout the ship. He was in the concert party of his ship. He 
had acquitted himself admirably during the first raid on the Lofoten Islands, just before his 
injury. He seemed on the whole a good type of Naval rating. Following his acquittal he was 
admitted to an R.N.A. hospital on 20.x.41. He was given a battery of tests similar to those 
mentioned (Wechsler, Verbal Emergency, Koh’s blocks, etc.). The report reads: “ This man 
rates highly in all tests; there is no evidence of organic deterioration.” 

This man, after exposure to blast, presented an organic syndrome associated with a depression 
which may have been reactive. These symptoms cleared up entirely, but-left him with some 
degree of intolerance to alcohol, as a result of which a change of consciousness, a transient twilight 
state (pathological drunkenness) supervened and whilst in this state he committed an offence. 
There had been evidence of his liability to clouding or changes of consciousness during the period 
when his organic cerebral symptoms were still in evidence. 


CasE 6.—Aged Ig. 

On a night in April this patient was engaged in fire-hghting in the open near a large building 
when two bombs, one H.E. and the other D.A., dropped about 15-20 yards away from him. He 
heard the whistle and crouched down. He then heard the explosion and was blown by the blast 
against a wall. He did not injure his head and he did not lose consciousness. He remembered 
running round putting out incendiaries soon after this. In fact, he remembered everything 
clearly that night. Later that night he became “terribly scared.” He was admitted to 
hospital, detained overnight, and the following day went on 14 days’ ordinary leave. A week or 
so afterwards he complained of insomnia, difficulty in concentration and nervousness. 

I saw him for the first time on 11.vii.41. On examination he looked dazed and tired. He 
spoke slowly and monotonously. He complained that his thinking was not as clear as normally, 
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.z- at mathematics. At times he broke off and appeared to lose his train of thought. He 
tated that he followed a lecture at first quite well, but after a time he became listless and apa- 
hetic and seemed to take no interest in it. His memory of his leave was hazy and fragmentary. 
adeed he appeared to have difficulty at first in recalling where he had spent it. He showed 
liticulty in repeating five digits backwards, but succeeded with the fourth series. Otherwise 
.bere was no evidence of gross intellectual disturbance by the usual tests. He complained of 
‘estlessness and inability to settle, and of extreme anxiety over the possibility of the recurrence 
>Í air raids. On duty days he had had nausea and vomiting once or twice, evidently an expres- 
ston of this morbid anxiety. He complained that his sleep was poor. Neurological examination 
vealed nothing abnormal. . 

Family history.—Essentially negative. 

Personal history.—The patient was born and educated in Australia. He was a healthy 
child. Bevond childish ailments he had had scarlet fever at 11, followed by a mastoid infection 
and probably nephritis. He did well at school, and in October, 1939, entered the R.N.E.C. He’ 
bad always been an anxious boy, and in childhood showed a degree of hypochondriacal pre- 
occupation which still persisted (fear of cancer). As a child he was a little spoilt. He was 
unmiarried. This patient presented mild organic cerebral symptoms after exposure to blast. 
He reacted to his experience with severe anxiety, a pattern for which an indication was to be 
found in his constitutional make-up. The anxiety, however, in this case was regarded as pre- 
dominantly reactive. l i 


CASE 7.—Aged 24. 

This rating was asleep in the early hours in July, when an H.E. bomb fell outside the house. 
Evidently the ceiling fell on top of him. He was removed to hospital immediately. On exami- 
nation at 05.15 he was conscious and lay placidly in bed. He cerebrated slowly (sic) and could 
remember nothing of the explosion. There were no signs of injury. Physical examination 
revealed slight tenderness in the right upper quadrant of the abdomen, and there was a haemor- 
rhage in the right tympanic membrane. At 09.00 his bladder was found to be up to the umbilicus, 
and he could not pass water—3o0 drachms of urine were withdrawn by catheter. A note is 
added: ‘* Still unco-operative and catatonic; limbs stay in any position.” At 09.30 he was 
conscious and rational, but answered questions very slowly. He stated that the roof had fallen 
in on him. He complained of headache and pains in the right knee. No perforation of the 
drumhead was found, and no evidence of any injury. At 18.00 he still answered slowly and lay 
in “a dream-like state.” 

I saw him for the first time on 9. vii.41. There was no outward abnormality, and conscious- 
ness was clear., He was correctly orientated and performed serial sevens without an error in 
30 seconds, and gave five digits backwards. He stated that following the explosion his memory 
for the immediately ensuing events was dim and fragmentary. He remembered, e.g., that some- 
body gave him some clothes. He stated that at first he had been unable to speak, his vocabulary 
was limited to “ Yes,” ‘‘ No,” and ‘ All right,” that he had the right word in his head and 
couldn’t produce it. This must have been very transitory, since no record of an aphasia after 
admission to hospital was made. The whole reaction had evidently cleared up. There was 
then no evidence of aphasia. He seemed a very good type of man, who gave his history clearly 
and straightforwardly. 

Family history.—Essentially negative. 

Personal history.—He had been a healtgy child. There was no history of serious previous 
illnesses, no history of psychopathic traits. He attended a secondary school, where he did well. 
He had been working as an acetylene burner and maintenance engineer for an oxygen plant 
when he’ was called up for service in May, 1940. He had seen some action at sea without ill- 
eflects. Married; no children. Evidently a stable personality. Alcohol and tobacco moderate. 

This is a case in which, following exposure to blast, the patient evidently went into a semi- 
Stuporose state with clouding of consciousness. There was a transient disturbance of memory, 
and evidently a very transient motor aphasia (unconfirmed). The evidence of catatonic pheno- 
mena inmediately afterwards is interesting, but the observations were not made by a psychiatrist, 


Case 8.—Aged 20. 

This patient was sheltering in the basement of a house when an H.E. bomb fell nearby. 
Part of the ceiling of the room where he was evidently fell in and he was buried in the debris. 
His memory for the immediately ensuing events is hazy, but he remembers finding shelter later 

‘that night elsewhere. He stated that his memory for the following ten days was imperfect, and 
he was noticeably forgetful. Thus he forgot to notify the authorities of his change of address, 
and when required he could not be found. 

I saw him for the first time on 7.iv.41, i.e. about a fortnight after the incident described. 
On examination he looked dazed and bewildered, and all his movements were slow. When the 
rad was mentioned he showed much anxiety, became tense and restless, and wept. He was 
aware of this loss of control, and complained of it spontaneously. Asked how he felt, he replied, 
“A little bit depressed sometimes.” He made an impression of childishness and dependence. 
He complained that his sleep was variable and his appetite poor. There was a coarse tremor of 
the outstretched fingers, but beyond this nothing abnormal] was found in the C.N.S. „Pulse 108. 

Family history.—His father was unstable and alcoholic, and had been divorced) by the patient’s 
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mother. One sister had had a mental illness at 15, in which she was depressed and attempted 


suicide. 

Personal history.—He had been a healthy child and there was no history of previous serious 
illness. He entered the Merchant Service before the war, and joined the R.N.R. in 1938. H: 
was called up in November, 1939, and had seen some action without showing any symptoms. 
He had done quite well at school. As far as could be judged he had seemed a fairly stable person 
before his present illness. He was engaged to be married. 

This case shows a relatively mild organic reaction, and except for the memory disturbance 
and perhaps the slowness and emotional lability it would have been regarded as a psychogenic 
reaction. 


One other case will be briefly mentioned by way of contrast. This was a writer, aged 34, 
who had panicked during an air raid and become speechless, i.e. he found it extremely difficult 
to get the words out. He also had nausea and diarrhoea, and could eat nothing at first. He 
described his recovery of speech as a “thawing out.” He had not been exposed to blast, and 
the reaction was regarded as a purely psychogenic primitive reaction of terror in a sensitive, 
anxious, hypochondriacal psychopath. 


DISCUSSION. 


Following the researches of Zuckerman (1941) into blast lesions it would appear 
necessary to exercise caution in attributing symptoms developing in those cases 
near whom a bomb has exploded to the effects of blast alone. According to this 
worker, the primary effects of blast will be experienced only very close to an 
explosion, except with large bombs, the primary effects of blast are unlikely 
to be experienced more than 20 ft. from the bomb. Secondary effects produced 
by the patient being thrown against a hard surface might in these cases be com- 
plicating factors. These statements were made, however, chiefly in relation to 
supposed blast injuries to the lungs, and not to the nervous system. His expen- 
ments on monkeys showed, however, no change in the brain itself, although haemor- 
rhages were found around the spinal roots. 

All the cases described here had been in close proximity to the explosion of an 
H.E. bomb. The first case gave the history most free from objection, no history 
of having been struck on the head by any solid body, no history of unconsciousness, 

no retrograde amnesia, and until the following morning no history of post-trau- 
matic amnesia. Yet in addition to this period of amnesia he later showed a degree 
of intellectual deterioration. The seventh case showed a haemorrhage in one 


tympanic membrane which would suggest a blast effect; on the other hand, his | 


history of the ceiling falling on him is necessarily vague, and it cannot be excluded 
that his head was perhaps struck by a fairly heavy piece of plaster, or even wood. 
This patient’s symptoms cleared up in a few days. The sixth patient claimed to 
be entirely clear that his head had not struck, nor been struck, by any solid body. 
His organic symptoms were again relatively mild, and far overshadowed by the 
constitutional. These clear-cut histories, hgwever, do not obtain in the other 
cases. The second patient recalls that his head struck a door, and that he was 
also struck on the head by fragments of a clock. These may have been heavy 
enough to cause physical trauma in the ordinary sense. This could not be verified. 
The third patient was blown past a door; there was no history that his head was 
struck by this, but it may have been. The fourth patient did have a head injury 
in the ordinary sense—it was struck by a piece of shrapnel. The history of the 
incident in the fifth patient is entirely obscure as to these essential details, although 
he also suffered from scalp wounds, and accurate details in the case of the eighth 
patient were also not forthcoming. It would be rash to assume, however, that there 
was no injury to the head of the usual kind in either case. It may be that blast 
effects were complicating factors in all these cases, but this cannot be certainly 
established in any of them. It is open to doubt indeed whether under the con- 
ditions (enumerated later) of an actual air raid it will ever be possible in such cases 
as these to obtain an accurate history and thus to determine what influence the 
blast had if any. Only in those cases where unobjectionable blast effects 
were observed in other tissues, e.g. lungs, would it appear possible to speak with 
reasonable certainty, although here again direct primary effects on the nervous 
system might be difficult to establish. It is of interest to note the occurrence of 
intellectual impairment in the first case (as stated the most significant from this 
point of view). Such post-concussive deterioration is stated to be relatively 
uncommon in young people, where, in fact, an associated.cerebral arteriosclerosis 
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is not also present (Bowman and Blau, 1940). It may very well be that the cases 
described here are merely examples of head injury of the usual kind and this is 
fully realized. The importance of the subject, however, makes it desirable to 
ofer this as a tentative and heuristic contribution to the problem of blast injuries. 
It is important that the organic aspect of several of these cases was overlooked by 
others in consequence of the atypical history, and because such cases may be 
fairly common in heavily raided areas, and if bombing is renewed more will be 
seen, it has seemed desirable to record them, especially since early treatment might 
well have prevented many of the later manifestations. 

The current literature will now be briefly considered. Mira (1939) mentions a 
malignant type of anxiety which appeared to be due to actual physical damage to 
the brain. These patients showed anguish, perplexity, lack of spontaneous activity, 
answered questions monosyllabically and appeared unable to concentrate,. asso- 
ciated with accelerated pulse and respiration, increased tendon reflexes and con- 
centrated urine. Later, pyrexia, jaundice and abdominal symptoms appeared, 
followed by death. The C.S.F. was normal, but of increased pressure. Post- 
mortem swelling and haemorrhage of the brain were noted. He used the pro- 
visional term ‘‘ psychorrhexis ” for these cases. So far I have not seen nor heard 
of any such clinical picture in this war. He states further that where amnesia 
occurred in those near whom a bomb had fallen it was generally due to organic 
cerebral happenings, and in some cases it was associated with aphasia. Lumbar 
puncture was performed in all cases coming from the front line with mental dis- 
turbance. Increased intracranial tension, slight meningeal haemorrhages and 
other findings could thus be recognized. Hadfield and Christie (1941) described 
bilateral symmetrical subarachnoid haemorrhages over the occipital lobes in a case 
of fatal blast injury to the lungs. Pegge (1940) states that the majority of cases 
brought in from ,the site of a bomb explosion showed changes of consciousness 
ranging from complete unconsciousness or stupor to a mildly dazed state. In those 
not unconscious or stuporose there was often sofnme amnesia. He mentions uncon- 
trolled emotional behaviour, and weeping. His case 5 has certain features in 
common with some of those described in this article. 

Atkin (1941) mentions a case of blast shock in a woman, aged 52, who com- 
plained of blankness over her head and inability to think of anything or to speak 
naturally. After the bomb exploded she felt dazed. Another of his cases after 
being flung to the ground by a bomb could not recall the circumstances in detail, 
and another after a period of unconsciousness developed a ‘“‘ post-concussional 
syndrome.”’ ; 

Hemphill (1941) records two cases of so-called blast reaction. Both showed 
restlessness and one a severe confused state. He thinks a degree of cerebral con- 
tusion to have been responsible for these states. 

Harris (1941), on the other hand, saw no cases of confusional states in those 
exposed to blast. 

Brown (1941) describes cases of acute emotional shock in those evidently exposed 
to blast with signs of terror and considerable restlessness which he regards as a 
psychogenic fear reaction. He mentions no organic features in his cases, nor does 
he discuss the possibility of the co-operation of organic factors, though one of his 
cases (No. 6) suggests an organic component. l 

Hubert (1941) describes psychogenic stupors following enemy action, bombing 
and shelling, in which he failed to find any evidence of organic injury to the C.N.S. 
or anything suggestive of concussional or post-concussional syndrome. He speaks 
of a post-stuporose state of complex type of which timidity and bewilderment were 
ingredients. Again the co-operation or interweaving of organic features did not 
suggest itself in any of his cases. Some evidence therefore is forthcoming from the 
literature of organic symptoms following exposure to blast, in the absence of a 
history of any head injury. In the cases presented here the evidence of the exist- 
ence of an organic reaction is shown by (1) residual intellectual impairment, (2) 
memory changes, (3) less certain evidence of slight and transient aphasia in two 
cases, and (4) occasional changes in the C.S.F. It may be noted that the electro- 


 encephalogram whenever carried out was negative. It will be found convenient 


to consider these symptoms along with their psycho-pathology under these headings : 
(1) Intellectual impairment. 
(2) Memory disturbances. 
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(3) Changes of consciousness. i 
(4) Emotional changes. 

(5) Motor or psychomotor phenomena. 

(6) Certain other organic and probably organic symptoms. 

Because of the unity, of psychic life, a strict schematization is naturally impossible. 

(1) Intellectual impairment. —A degree of this was present (whether transient 
or permanent it is impossible in all cases at this stage to say) in at least six of the 
cases as demonstrated by the usual clinical tests, and in certain instances by 
specialized tests designed to elicit slighter degrees or finer shadings. The various 
tests used are mentioned in the case records. The degree of dementia was never 
gross and was not always obvious except in such test situations. Subjectively it 
was characterized by complaints of forgetfulness, lack of concentration and the 
like. The picture was consonant with that of a moderate to slight degree of struc- 
tural cerebral damage, or derangement—an opinion which was confirmed by two 
other trained observers. 

(2) Memory changes.—These form by far the most striking part of these syn- 
dromes. The changes found were of different types. In some an imperfect 
memory for the events immediately following the explosion was observed (Cases 
3. 4, 5, 7 and 8). In Case 6 this hazy, fragmentary memory was noted during the 
following days, and in Case 3 a dimness and uncertainty of memory lasting from 
the time of the explosion till some days later. The second group of memory changes 
is by far the most striking. This consisted of periods of global amnesia. Such 
amnesiae may have, inter alia, a definite medico-legal significance which will be 
discussed later. Examples of this were found in Cases 1, 2,3 and 5. The amnesia 
in Case 5 was regarded as peculiar. Forgetfulness and failure of retention have 

already been mentioned. Memory disturbances of one kind_or another were found 
in all the cases. The absence of a retrograde amnesia in all cases is to be particu- 
larly noted. 

(3) Changes of consciousness.—Since none of the patients was observed imme- 
diately after the incident it is impossible to give a first-hand objective description 
of the state of consciousness at that time. Subjectively, the patients reported 
that after the explosion they felt “dazed ” or had “ a numb sort of sensation.” 
There is abundant evidence from several of the patients that consciousness was 
clouded, and this is regarded as the cause of the fragmentary and hazy memory. 
In no case, with the possible exception of Case 5, was there a history of actual loss 


of consciousness. 


It seems that this alteration of consciousness persisted in one or two of the | 


cases for days or even months afterwards. In Case 3 the patches of amnesia 
appeared to be related to a fluctuating grasp of the environment as in a delirium, 


a failure adequately to register and synthesize his perceptiops. This state came — 


into prominence when the patient was brought into contact with the bewildering 
bustle of the city, to which it is considered because of the organic cerebral lesion 
he was unable immediately and adequately to adapt himself. The periods of 
clearness were possibly the result of more challenging demands from his sur- 
roundings, e.g. the necessity for giving his name and address to a stranger, or else 
to spontaneous fluctuations in his state. It may be noted that these symptoms 
appeared after a full day’s work, when the influence of fatigue may have proved an 
additional causal factor. In Case 2 this condition evidently lasted for months. 
A psychogenic component may have been involved. In no case, except possibly 
in Case 8, was there evidence of an hysterical personality. All the other patients 
except the second seemed stable before the blast experience and had excellent 
records. It is possible that in Case 2 an hysterical motivation to avoid returning 
to what to him seemed excessive demands on his capacity may have been facilitated 
here by the cerebral lesion. There was, however, no evidence of this. 

The amnesia in Case 1 is interesting in view of the period of clearness after the 
explosion. Case 5 is of interest in that some weeks after the incident he had a 
dissociative sleep-walking experience, and an increased liability to alteration of 
consciousness while under the influence of alcohol. Case 4 seems entirely different. 
Here we have a man with a history of cerebral lesion (whether entirely 
due to blast or partly to head trauma by shrapnel is hard to say) who makes a 
perfect recovery. Some months later, during a period of personal strain, he exhibits 
a typical hysterical fugue with amnesia. It seems~permissible here to implicate 
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the cerebral lesion as having prepared the soil in this formerly stable individual for 
the emergence of hysterical phenomena under stress. Whether the hysterical 
mechanism utilized just this form for the manifestation because the way to this 
had already been shown must remain an open question. The whole relationship 
of psychogenic phenomena to organic lesions is raised there, but its discussion in 
present circumstances would lead too farafield. In none of the cases, even in this 
one, dogs the release of a preformed constitutional hysterical mechanism appear to 
be involved. 
= (4) Emotional changes.—These call for special mention. Besides associated, 
probably constitutional, depressive features all more or less typical, two types of 
affective changes are observed: (1) Affective lability and (2) apathy. Of these, 
the second was much the more impressive. Lability was observed in Cases 3 and 
8. In Case 3 it was somewhat difhcult to disentanglé from his coexistent depres- 
sion. Both'patients were deeply distressed at this symptom, over which they felt 
they had no control. Apathy was more frequent and requires fuller consideration, 
It was noted in Case 1, at the time of the examination, who said he had lost interest. 
Here, again, the symptom was difficult to evaluate in view of his associated depres- 
sion. It was particularly evident in Case 2 on examination. Case 4 gave a good 
description of his state after the incident. He felt indifferent to his surroundings 
and had no fear of future bombing, and felt he did not care if he were bombed. 
During the action he gazed at it all “ as if it were something new to a child.” He 
had no desire to smoke or to do anything. Case 5 stated that some weeks. after- 
_wards he had no interest in anything. Mention may be made here of the classical 
_ observations of Balz in the Tokyo earthquake of 1894. Whilst this was in progress 
around him he stated: “ I stood there, and regarded all the dreadful happenings 
around me with the same cold attention with which one follows an absorbing 
_ physical experiment.” He also said he had no sense of his own personal danger, 
nor of the danger to his relatives. ‘ All the higher, affective life was extinguished,” 
such higher feelings as sympathy, etc. His consciousness was entirely clear through- 
out, in contrast to the cases mentioned here. There was in Bälz’s cases no question 
of a cerebral lesion. The third patient noted isolated details of the environment, 
e.g. the oddity of a kidney basin as a drinking vessel in a similarly apparently 
detached way. 

Bonhoeffer (1916) made similar observations during the last war in psychogenic 
fear states. Hoche (1917) also noted apathy of indifference in those exposed to 
blast in air raids over Freiburg in the last war. Recently, Larkworthy (1941) 
reports that similar apathy has been observed in men in ships damaged by under- 
water explosions. Uninjured men made no attempt to escape from flooding or 
damaged compartments. He noted this apathy in himself and others after a 
heavy naval action. He adds that he found it hard to concentrate and “ so easy 
to go and sit in a corner and think of nothing in particular.” He also mentions 
that as a result men are often unjustly blamed for inefficiency. On the other hand, 
a relative absence of apathy in a series af physically injured air-raid casualties was 
noted by Grant and Reeve (1941). 

In view of the foregoing one must therefore be cautious in regarding this apathy 
as an organic symptom. It may be a vasomotor effect in those cases where it 
occurs immediately after the blast. But in those where it persists for perhaps 
weeks or months afterwards it may be a symptom of cerebral lesion. Whatever 
its origin it is typical of the cases under discussion. 
| (5) Motor or psychomotor changes.—These phenomena are also typical. The 
| general slowing down which these patients showed is a little hard to characterize. 
It is for the most part evident objectively and is also complained of by the patient. 
It was present on examination in Case 1, where the patient appeared generally 
slow in all his responses, like a gramophone set at slow speed. He said: “ If you 
- go to do anything quick you can’t seem to do it.” In the tests he said he was 
“not so swift.” Case 2 complained that when he walked he would have liked to 
= have gone faster but could not.‘ In Case 3 this slowness was very evident, and 
associated with a meticulous circumstantiality which will be mentioned further 
below. Cases 6 and 8 also showed this slowness. This retardation looks entirely 
different from the depressive. It lacks the sticky, “ coagulated ” quality of the 
latter. Whether it is entirely due to a brain lesion is hard to say. 

(6) Other symptoms.—Mention has already been made of the-extreme_circum- 


338 PSYCHIATRIC SYNDROMES FOLLOWING BLAST, [April, 


stantiality in Case 3. This was outwardly exactly similar to that found in so-called 
epileptic dementia. Every detail, even the most irrelevant, was included in the 
story and a very long time was required to elicit the history. It is impossible to 
say whether this symptom was organic or not. In Cases 2 and 7 there was a history 
from the patient of symptoms suggestive of a motor aphasia. This was clearest 
in Case 7, but no aphasia was demonstrable on examination. In Case 2, just after 
the explosion the patient stated that he had difficulty in speaking because his 
jaws felt numb. This was most probably a difficulty in articulation. He com- 
plained that at times he had difficulty in finding the right word: “ Ic’s on the tip of 
my tongue and I fail to put it into words.” Again no dysphasia was demonstrated 
on examination. The so-called catatonic features said to have been shown by the 
seventh patient immediately after admission to hospital were not observed by a 
psychiatrist. They are only recorded in passing. An examination of the C.S.F. 
was unfortunately only done in one or two cases. The only changes of much 
significance were found in Case 3. 

The cases presented here are not all of equal value or significance in demon- 
strating the existence of organic symptoms. They present a graduated series from 
No. 1, where there was evidently exposure to blast alone, with a resulting organic 
syndrome, to Case 8 where the history was less clearly detailed, and where the 
symptoms seemed preponderantly psychogenic. In all the other cases the etiology 
was not entirely pure, and in one case (4) there was definite evidence of associated 
head injury by shrapnel. The history, however, in every case was different from 
the usual one of ordinary head injury, even the milder forms, e.g. the patient some- 
times retained a clear memory for the subsequent events, and the so-called trau- 
matic automatism appeared later. Also there was no evidence of retrograde 
amnesia in any of them. It may be recalled that patients 2, 3 and 4 had headaches 
for a time afterwards. It seems particularly important to stress the organic 
nature of these cases in view of the widespread tendency to regard them as psycho- 
genic or functional. With regard to these cases, the structural-analytic approach 
is particularly fruitful, and indeed essential for their correct assessment. It is 
important, using Birnbaum’s terminology, to separate the pathogenic from the 
pathoplastic, the organic “ obligatory ’’ phenomena from the constitutional or 
psychogenic. In the summary of the cases it will have been observed how often 
the organic symptoms were associated or interwoven with others, e.g. depressive. 
This was particularly evident in Cases 1, 2, 3, 5 and 6. As has been mentioned. 
such symptoms seemed to predominate in Case 8. Thus there was evidence in 
Case 1 of a depression, most probably a reaction to his state. In Case 2 there was 
also evidence of a hereditary constitutional tendency to depressive illness and the 
patient was recovering from an endogenous depression when exposed to the blast. . 
In this case it is open to question whether his later depressive symptoms were the 
result of an activation of this endogenous pattern, or were not again largely reactive, 
the pattern of his reaction being established by his constitution. This is, of course. 
largely a theoretical question. In Case 3, a formerly “ syntonic ” stable individual 
became acutely depressed, again possibly largely reactive, but having regard to 
certain personality traits, a not entirely unexpected mode of response. Indeed it 
would be possible to regard his previous personality as on the depressive side. The 
relation in Case 4 of an apparently hysterical amnesic fugue to a previously damaged 
brain has been discussed above. In Case 6, an extreme morbid anxiety, again 
reactive, but having roots in the personality, tended to dominate the picture The 
role of constitution as a whole is of no less importance here than in other psychiatric 
syndromes. There are those (I have met several) who have been just as much 
exposed to blast as some of these patients, but who show no psychiatric reaction 
whatever. This might depend, to some extent, on the physical peculiarities of 
blast effects, or again to the actual absence of head injury of the usual kind. 

Prognosts.—The period of observation in these cases has been so short that 
little can be stated definitely under this head. .What the ultimate future of the 
first patient will be is hard to say. He has returned to work, but it is uncertain 
whether the degree of intellectual impairment will persist or not. The same is 
true of Cases 2 and 3. The third patient has been invalided from the service, and 
it seems likely the second one will be too. The cerebral symptoms of the fourth. 
fifth and seventh cases entirely disappeared, though whether a tendency to alteration 
of consciousness under external stress or toxaemia-in the second of these and a 
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liability to further hysterical symptoms in the first will persist is unknown. The 
seventh case made the best and quickest recovery. | 

The variable duration of symptoms in the different cases is evident. Prognosis 
may depend to a large extent on the promptness of treatment. Cases 1 and 2 
were later in coming under treatment. Cases 4, 5 and 7, which did well as far as 
their cerebral symptoms were concerned, were treated at once. Accordingly it is 
urged that every case exposed to blast should be referred to hospital with a view to 
psychiatric observation forthwith, regardless of whether there are obvious symptoms 
or not. Examination «there should include (1) searching investigation for the 
existence of organic symptoms, with detailed neurological examination, (2) investi- 
gation of the C.S.F. as recommended by Mira, (3) an electro-encephalogram, and. 
(4), in case of death, an autopsy ‘by a competent pathologist. The subject is of 
importance, and it is desirable during a relatively raid-free period to consider it in 
detail with a view to making the necessary arrangements. 

A word must be added on the medico-legal significance of these cases. Clearly, 
an offence might be committed during one of these clouded periods of which the 
patient had no subsequent memory. Such a defence might be derided by a civil 
court or by service authorities, especially the latter, in view of the usually thin pretext 
of so-called hysterical amnesia, which is the sheet anchor of many service offenders. . 
Cases 2 and 5 illustrate this medico-legal significance. It was reported to the 
court that the second man had been exposed to blast, that it was possible that some 
of these reactions were due directly or indirectly to actual brain damage, and that 
in the present state of our knowledge the man should be given the benefit of the 
doubt. This opinion the court accepted, and the man was discharged. Lark- 
worthy’s observations may be recalled here. 

Treatment.—Only a few words can be added under this head. A logical treat- 
ment on the analogy of that of cerebral trauma in general, and in the light of the 
experience afforded by some of these cases in particular, suggests at least a fortnight’s | 
complete rest in bed with appropriate sedation, and the general measures in the 
treatment of head injury. A coexistent or subsequent constitutional or psycho- 
genic syndrome demands treatment on the usual psychiatric lines. 

In conclusion it should be added that the whole subject of these psychiatric 
blast syndromes is still too new for us to have acquired an adequate perspective. 
We are still at the stage of collecting the facts. This, however, is often a matter of 
some difficulty, owing (1) to the circumstances in which the patient is first seen, the 
stress of action, the necessity for dealing rapidly with the cases, the frequent lack 
of a competent observer, the usual lack of objective history, fatigue of personnel, 
etc.; and (2) the transience and variability of the picture, so that when the psy- 
chiatrist does see the patient, perhaps some time later, many if not all the clinical 
phenomena may have disappeared. This furnishes an additional reason for bring- 
ing these patients under expert psychiatric supervision at once. 


SUMMARY. 


(1) Eight cases of psychiatric reaction to blast have been presented. 

(2) Evidence has been adduced in support of the view that in the cases described 
a structural cerebral lesion was responsible for the basic symptoms. 

(3) No conclusive evidence was forthcoming that this lesion was the direct 
effect of Bomb blast alone; in all the cases except two it was impossible to 
separate the effects of an associated ordinary head injury, even although from their 
history this head injury would often appear to have been trivial. 

(4) In the one case in the series, where the inference of a pure blast effect 
would seem to have the strongest support, ordinary head injury could only be 
excluded with reasonable probability, and in the circumstances of a particularly 
heavy air raid, such injury might have been overlooked. 

(5) The possibility of damage to the nervous system by the direct effects 
of the blast wave without damage to other structures is not excluded. 

(6) The symptomatology has been described and the clinical picture analysed. 
The importance of the structural-analytical approach has been pointed out. 

(7) The organic nature of these cases is liable to be overlooked, with 
damaging results to the patient. . i 
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(8) Comments on prognosis and treatment have been added and also on their 


medico-legal significance. 


(9) The desirability of further careful psychiatric study of these cases is indicated 
and the minimal examination outlined. The necessity of competent psychiatric 


observation at the earliest possible opportunity has been stressed. 
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PARTIAL agenesis of the olfactory apparatus or arhinencephaly is usually asso- 
ciated with other gross manifestations of cerebral malformation. The subject has 
recently been discussed by Stewart (1939), who described the rare variety in which 
absence of the olfactory bulbs and tracts constitated the main abnormality. Inter- 
mediate between this, the mildest form of arhinencephaly, and the cyclopian brain 
in which the endbrain fails to divide into hemispheres and cranial nerves other 
than the first are also affected, comes a transitional group in which a partial separa- 
tion of the hemispheres has taken place and arhinencephaly is present in varying 
degree. The present case is an example of this intermediate variety, and owing to 
the rarity of the condition we have thought it worthy of record, though a lack of 
reliable clinical and post-mortem information somewhat reduces its value. The 


brain was found amongst a number at the Hereford County and City Mental 
Hospital. ; 


MACROSCOPIC EXAMINATION OF THE BRAIN. 


The brain was smaller than the average normal adult size, weighing with cere- 
bellum and brain-stem only 915 gm. The left hemisphere was smaller than the 
nght and projected a distance of 2 cm. at the occipital pole. The cerebral cortex 
showed irregularities of convolutional pattern but no gross abnormality in the form 
of microgyria or pachygyria was present. The frontal lobes were short compared 
with the brain as a whole. On the left side the superior, middle and inferior 
frontal gyri were clearly represented, the Kolandic sulcus, however, taking an 
abnormally vertical course. Gyral irregularities were present on the right side, 
the direction of the frontal sulci being mainly transverse, while the central sulcus 
could not be identified with certainty. The left post-central gyrus was relatively 
broad, and a long interparietal sulcus was continued almost to the occipital pole. 
Superficial damage to the right parietal area made observation difficult, but the 
convolutional pattern was seen to be irregular. 

Viewed from below (Fig. 1) the brain showed several further abnormalities. - 
The left olfactory sulcus and gyrus rectus were absent and no trace of either olfac- 
tory tract was found. When the brain was first examined the leptomeninges had 
been removed and both frontal lobes had been sectioned coronally at the level of 
the temporal poles. Absence of the olfactory bulbs and the greater part of the 
tracts was therefore to be expected, but no trace of the proximal parts of the 
tracts‘or of the olfactory striae could be seen, nor did it appear that these structures 
had been avulsed. The corpora mammillaria were very small and could scarcely 
be identified macroscopically from this surface of the brain. In the temporo- 
occipital region the hippocampal gyri were abnormally prominent owing to the 
absence of the normal constriction of the isthmus and small size of the lingual 
gyri. The dentate gyri and fimbria were also clearly visible on the inferior aspect 
of the brain. 

The occipital lobes were narrow and pointed and separated from each other in 
the normal way. Their ventricular cavities were enlarged. The anterior calcarine 
fissures were unduly short, thus accounting for the great width of the contiguous 
hippocampal gyri. The posterior calcarine fissures were normally developed. 
The right parieto-occipital fissure was sharply angulated)in.a)forward direction. 
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On separating the hemispheres the great longitudinal fissure was seen to be 
shallow, the frontal and parietal lobes being connected together in an abnormal 
manner (Fig. 2). In the frontal regioņ, below the level of the marginal gyri, a 
series of interdigitating gyri apparently derived from the cingulate convolutions 
formed a mass of grey matter connecting together both hemispheres and giving a 
webbed appearance to this abnormal junction. Owing to the irregularities pro- 
duced by these interdigitations no gyri subcallosi or parolfactory areas were 
anatomically demarcated on the mesial surface of the frontal lobes. Further back. 
between the parietal lobes, grey matter, not a corpus callosum, connected the two 
halves of the brain. This smooth plate of tissue was continuous laterally with the 
cingulate gyri, and ended posteriorly in a bulbous extremity above the tegmental 
part of the midbrain. This rounded termination resembled in longitudinal section 
the splenium of a corpus callosum, and was structurally continuous on each side 
with the posterior ends of the hippocampal gyri. The ependymal lining of its 
ventricular surface was thus directly continuous with that of the hippocampus. 
From its dorsal surface emerged two thin strands of white matter which, passing 
downwards, forwards and outwards, entered the hippocampus of each side as the 
posterior pillars of the fornix. Also related to the dorsal surface of the inter- 
hemispheric mass and lateral to the fimbria just described the well-developed 
dentate gyri were seen passing up from the hippocampi. 

The brain was studied by dividing it into a series of coronal sections. Fig. 3 
shows the appearance of the frontal lobes sectioned 1 cm. anterior to the optic 
chidsma. There is no corpus callosum, septum pellucidum or fornix. The roof of 
the large common ventricle is formed by cortex connecting the cingulate gyri. The 
anterior end of the ventricle is formed by a nfammillated mass derived from the 
interdigitations between the frontal poles. On either side of this mass short and 
narrow clefts represent the anterior horns of the lateral ventricles. The lateral 
walls are composed of the heads of the caudate nuclei. 

Fig. 4 represents a section through the optic chiasma, viewed from the front. 
The common ventricle has assumed a triangular shape. Apart from a smal 
island, grey matter has disappeared from the ventral surface of the ventricula: 
roof, which contains a conspicuous band of white matter. The anterior commissure 
is well developed and the basal ganglia present no abnormality. | 

Fig. 5 is from a section made through the middle of the thalami. The ventncle 
has narrowed to a slit and the normal inferior horns have come into view. The 
hippocampal gyri are of normal construction and of appropriate size when compared © 


with the brain as a whole. 


MICROSCOPICAL EXAMINATION. . i 


Cerebral cortex.—Nerve cell and myelin staining showed normal appearances in 
sections taken from the motor and calcarine cortices. Considering the long time 
the brain had been in formalin the nerve cells stained well and no appreciable 
differences from normal were encountered, although in the frontal association areas 
the arrangement and size of cytons perhaps lacked the quality of the normal and 
resembled what is often found in mental defectives. Several blocks of tissue from 
-each hippocampus were also examined. Here also, apart from the small size of 
the fimbria in cross section, appearances were normal. While the hippocampus 
in cross section was obviously smaller than that of a normal adult control, particu- 
larly as regards the subiculum and presubiculum, its size was not inappropriate 
to this small brain. 

Basal ganglia.—Thalami and caudate nuclei presented no abnormality oi 
cellular structure. There was no continuity between the head of the caudate 
nucleus and the grey matter of the interhemispheric mass, as seemed probable on 
naked-eye examination (see Fig. 1). The corpora mammillaria were recognized 
microscopically, their size being somewhat diminished. 

Interhemispheric mass.—Sections of the roof of the common ventricle showed 4 
mixture of grey and white matter. The pyramidal cells composing the former often 
showed extreme apolarity. The white matter was continuous laterally with that 
of the hemispheres. > 

Longitudinal sections through the splenium-like termination of the interhem!- 
spheric mass showed it to be almost exclusively formed of myelinated fibres, some 
of which ran in an antero-posterior direction. Beneath the|ependymal lining of its. 
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` ventral surface a thin layer of rounded nerve cells was present. Anteriorly the 


white matter narrowed and merged into the mixed grey and white matter of the 
ventricular roof. The fimbria which followed the curved outline of this termiņal 


, mass were fully myelinated. 
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Pons, medulla and cervical spinal cord.—No abnormality of myelin or nerve 
cells was found. The pyramidal tracts were of normal size and degree of myeliniza- 
tion. i : 

COMMENT. 

The recent study of arhinencephaly by Stewart, to which we are much indebted, 
makes a formal discussion of the subject unnecessary, and we propose to confine 
our comment to the points of interest presented by this brain. 

The minor irregularities of gyral pattern seen on the inferior and lateral surfaces 
of the hemispheres were of the same degree of magnitude as in Stewart’s case, 
though an interesting point of difference is the presence of the right olfactory sulcus 
and gyrus rectus despite the absence of the olfactory tract. 

The partial separation of the frontal lobes by a shallow great longitudinal fissure 
and their connection by interdigitations from the angulate gyri are unusual features 
which have not been described before so far as we have been able to ascertain. 
This bridge of grey and white matter extending between frontal and parietal lobes 
obviously provided a path of commissural connection between the two sides of the 
brain, -though except at its posterior end, it lacked all resemblante to a normal 
corpus callosum. Even this splenium-like termination differed from a normal 
corpus callosum in that it was in direct contact with each hippocampus. Moreover, 
the thin posterior pillars of the fornix came into relation with its dorsal, not its 
ventral surface. It would appear that while myelinated fibres from both occipital 
lobes probably used this path to effect intercommunication, a corpus callosum in 
the ordinary anatomical sense was elsewhere lacking. Since the anterior pillars 
and body of the fornix were absent, the fimbria probably subserved the sole function 
of effecting commissural connection between the hippocampi. 

Typical 9f what may be found in arhinencephalic brains was the normality of 
the hippocampal cortex despite the absence of its afferent olfactory connections. 
A normal hippocampus was present in the case described by Issajew (1932). It is 
commoner to find some reduction in size of the dentate gyrus as in the cases of 
Hinrichs (1929), Oldberg (1934) And Stewart. De Jong (1927) described an apparent 
hyperplasia of the olfactory cortex. In a complicated structure like the hippo- 
campus it is by no means easy to assess relative degrees of smallness or largeness 
of its constituent parts. In our case, although the hippocampal gyri were certainly 
smaller than those of the average normal adult, they did not seem inappropriate 
to the small size of the brain asa whole. The fimbria, however, were undoubtedly 
diminutive. 

In contrast to the olfactory cortex the corpora striata seemed unduly massive 
for so small a brain, though we hesitate to describe them as overdeveloped, a con- 
dition recorded by Goldstein and Riese (1925) in arhinencephaly. 


SUMMARY. 

An example of arhinencephaly associated with incomplete division of the 
frontal and parietal lobes is described. The interhemispheric connections were 
derived from the cingulate gyri, and at the frontal pole took the form of inter- 
digitating gyri which gave an appearance of webbing. In addition to the olfactory 
tracts and striae, the anterior pillars of the fornix, body of the fornix and septum 
pellucidum were also absent. Except at the region of the splenium the corpus 
callosum was not represented'in its normal form. The microscopical structure of 
the hippocampal cortex and dentate gyri were normal. A brief comparison is made 
with other cases of arhinencephaly. 
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BISTOVOL AS AN ADJUVANT TO MALARIA IN GENERAL 
PARALYSIS. 


By R. PAKENHAM-WaLsuH, D.M.Oxfd., D.P.M., 


County Mental Hospital, Lancaster. 
(Received December 28, 1941.) 


BISTOVOL is a compound of bismuth and stovarsol. It is similar to biarsamide, 
which is a compound of bismuth and tryparsamide. Both preparations are avail- 
able for intramuscular use, but bistovol can also be given by mouth. 
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No literature has hitherto appeared on the use of biarsamide in neurosyphilis, 
but Silverston (1926) has recorded three cases of this disease which were treated by 
intramuscular bistovol, one of which showed mental and physical improvement 
after a short trial. j 

According to Levaditi (1928) and Levaditi and Fournier (1928), some of the 
bismuth in bistovol appears in the urine after oral administration, and hence it 
seems possible that it may offer a convenient method of combining stovarsol and 
bismuth therapy without resource to injections. 

Since July, 1927, it has been the routine at this hospital to treat general para- 
lysis with malaria supplemented with pentavalent organic arsenicals. In 1936 oral 
stovarsol took the place of tryparsamide, and during the five-year period 1937- 
1941 the oral preparation of bistovol has been used. This has been given 
initially in nearly every case for several alternate weeks prior to inoculation, 
the daily dosage being one tablet (4 grains) less than the patient’s weight in stones. 
The dosage was reduced or suspended in occasional cases which developed derma- 
titis, and such patients were also given ascorbic acid. The optimum period for 
chemotherapy with bistovol prior to malaria appeared to be about three months, 
since patients showed no further mental or physical improvement if this period 
was exceeded. Debjlitated cases either died -during this period or recovered 
sufficiently to tolerate eight malarial rigors. 

The clinical results attributable to bistovol alone were similar to those pre- 
viously published for stovarsol (Pakenham-Walsh and Rennie, 1937), but the 
cell counts in the C.S.F. were more rapidly reduced by the former. Unlike 
stovarsol, bistovol was well tolerated by the gastro-intestinal tract, provided not 
more than two tablets were given simultaneously at intervals of at least two hours. 

The results of using bistovol as an adjuvant to malaria may be deduced from 
Table I. From this it is evident that the introduction of bistovol in place of 
tryparsamide has not been deleterious, but a true comparison is not possible owing 
to the irregularity with which the latter was given, especially in regard to its 


; CLINICAL NOTE. | 345 


sequence with malaria. On the other hand, the serological changes (Tables II and 
III) which follow the administration of bistovol and tryparsamide over approxi- 
mately the same periods of time provide a fairly exact basis for comparison. 


TaBLE I.—Shouwing G.P.I. Admissions and Recoveries since 1924 at Lancaster. 


Year. Admitted. Recovered. Year. Admitted. Recovered. Year. Admitted. Recovered. 
1924 15 ‘ o 1930 : 14 : 5 1936 26 ‘ o 
1925 x 8 o 1931 ; 33 ; o 1937 . 24 7 
1926 A 13 o 1932 i 28 : I 1938 i 30 4 
1927 : I0 o 1933 ; 33 F Y 1939 : 23 6 
1928 : 20 O 1934 . 31 š 3 1940 i 19 6 
1929 ; 14 o 1935 ; 28 : 3 1941 i 26 8 


\ 


EFFECT OF BISTOVOL ON THE PARETIC FORMULA. * 


The following serological results (Table II) have been recorded in 20 genefal 
paralytics, each of whom exhibited a typical paretic formula prior to the commence- 
ment of treatment. The second readings were taken 9g to 31 weeks after the first, 
bistovol having been given exclusively during the interval. 


C aai 
"TABLE II. 
Before treatment After treatment 
es ee eee 

coe mgm.% Lange. Cells pareva aR dig Lange. Cells. 
++ 55 5555433210 8 9 Neg. 30 0113220000 3 
+++ go 5554432100 210 9 E AE a 6o 5555554200 2 
+++ 40 5543100000 6 Il ++4 40 3454420000 2 
+++ 100 5555543210 14 12 +++ 100 5544421000 3 
++ 50 5555543100 20 13 ++4 45 OI2I100000 , 2 
t+ 80 5555543100 60 13 ++ 90 .5554432100 7 
—+4 140 5555555420 18 13 +4 60 1343310000 4 
+++ 85 5554433200 33 15 +++ 40 5443310000 4 
+++ 80 5553100000 24 16 + 40 5544210000 3 
++4 70 55354210000 9 16 + + 4+- 65 1123100000 3 
+++ 80 5555554310 20y 16 ae 30 5554310000 4 
+++ 160 5555555421. 75 17 ++ 80 4443321000 4 
tp 80 5555543100 21 17 a Sa a 70 5554431000 5 
eeo 75 .5555543000 36 17 +++ 50 5543100000 2 
++4 210 5555432100 38 20 +4 70 IIL IIT 10000 4 
+++ 140 5555542100 31 20 ++% 50 5555430000 4 
+++ 120 § 554432000 55 22 +44 60 5543211000 2 

++ 80 5555543200 20 24 ae 45 0135420000 2 
+++ 100 5555554310 16 31 ++4 40 2344320000 2 
+++ 120 5555555421 2 31 Bea ae 80 5444433100 3 


EFFECT OF TRYPARSAMIDE ON THE PARETIC FORMULA. 


Table III (after Tennent, 1931) shows the effect of 15 to 37 injections of 3 gm. 
of tryparsamide in ten cases of general paralysis. As the injections were given 
weekly and the second puncture was made “‘ at the end of each course of treatment,” 
it is evident that the intervals approximate to those of Table II. 


TABLE III. 
Before treatment. _ After treatment. 

LN, SS ——————, 
CSE memg Lange. Cells. injec, CSF. Ser Lange. Cells 
+40+ 100 544320000 50 15 +20+ 35 0000000000 5 
+40+ 180 5555543210 100 16 +40 80 4434222110 37 
+40+ 125 5555543211 50 2I .+4+ 75 5555432110 IO 
+40+ 125 5555554321 78 22 -+40 80 5544321000 40 
+8 + 125 5555543200 80 24 + 8+ 45 2223331100 5 
+ 40+ 130 5555543210 50 24 +404- 80 5553322100 28 
+40+ 125 5555543210 80 28 +8 45 OOI 1100000 5 
+20-+ 50 5555543210 18 28 +4 30 0000000000 5 
t4ot | 200 5555543210 100 35 +4+ 35 3332211000 4 
+20+ gO 5555554400 50 37 q- 3-4 55 5554321100 3 


346 CLINICAL NOTE. ‘ 


COMMENT ON TABLES Il ap III. 
The Wassermann. 
Although the same nomenclature has not been used throughout, it is eviden 


that more than half the cases in each group have shown a weakening after treatment. 


` The Protein. 


Following treatment the average is 57 mgm. per cent. in Table I, and 56 mgm. 


per cent. in Table'II, despite the fact that the initial averages are 98 mgm. per cent. 
and 125 mgm. per cent. respectively. 


The Lange. 

Some of thé curves, notably the jästi in each series, have remained resistant to 
trdatment. This is not surprising, since Hinrichsen (1939) states in a review on 
tryparsamide that Ioo to 150 injections of tryparsamide may be required to produce 
changes in the colloidal gold curve. The first tube is a “ five’ in 55 per cent. 
after bistovol and in 40 per cent. after tryparsamide. 


The Cells. iz 
The reduction in the cell count is more consistent in the bistovol series. 


CONCLUSIONS. 


1. The results of using bistovol by mouth as a prelude to the malarial treatment 
of general paralysis have been encouraging, especially in debilitated cases. 

2. Oral bistovol has an effect on the paretic formula comparable to that of 
tryparsamide. It produces a more rapid reduction in the cell count than tryparsa- 
mide or stovarsol. 

3. From the point of view of ease of administration and elative absence of 
toxic effect, oral bistovol is preferable to tryparsamide and stovarsol. 


I wish to thank Dr. J. D. Silverston, Medical Superintendent of the hospital, 
for permission to publish this paper. 
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Part II.—Reviews. 


Fears may be Liars. By Jonn A. RYLE, M.D. London: George Allen & Unwin, Ltd., 1941. 
Pp. 95. Price 3s. 6d. 


Describing himself as a rationalist, agnostic and mfterialist, the author states that he finds 
himself unable to believe in a soul, personal immortality and heaven. On the other hand his 
agnostic mind finds no difficulty in assimilating such concepts as purpose, an ultimate cause, 
“an evolving good,” the immortality of ideas and qualities, and the indestructibility of matter. 
Like most evangelists he is at great pains to convince his readers that his creed is the only 
acceptable one. 

Anxious to provide comfort for those troubled with doubts and fears during this _ Present 
ume of stress an attempt is made to allay our fears of pain, dying and death. Pain, we are 
reminded, is not as bad as it seems since it serves a biological purpose, while in the case of death 
the sophism is elaborated that where death is life is not and where life is death is absent. 

S. M. COLEMAN. 


The Nursing Couple. By MERRELL P. MIpDLEMORE, M.D. London: Hamish Hamilton 
Medical Books, 1941. ° Pp. xiii + 195. Price 7s. 6d. 


An ofiginal and interesting investigation by a psycho-analyst into the behaviour and diffi- 
culties of the nursing couple. On the basis of her observations on 30 couples, the author formu- 
lates a classification of suckling types : 14 are described as satisfied sucklings, the remainder 
are unsatisfied. fhe latter group is divided into excited (7), simple inert (3), and irritably 
inert (7). 

It is concluded that the mother’s fuss or roughness is a main reason for the baby’s adaption 
to the breast being slow and difficult. Maternal anxiety, possibly determined by unresolved 
complexes centred about breast feeding, is blamed for causing this behaviour. Difficult access 
to the breast was also found to be common in the excited group. 

The author has little sympathy for the discipline and routine of the lying-in ward. She is 
inclined to impute unconscious motive to account for ward ritual and the conduct of nurses 
and doctors. Unconscious motivation is a double-edged weapon ; the unbiased reader may 
decide that there is mo more evidence given of unconscious motivation in the behaviour 
of the nurses than there is that the writer was unconsciously motivated when she wrote these 
remarks about them. S. M. COLEMAN. 
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Child Art as Aid in the Diagnosis of Juvenile Neurosis. 

Child art is diagnostically important as it often expresses inner content which the child 
cannot express in words. Methods in art diagnosis are : (1) the exercise of abstraction, in which 
the child is asked to express different words by lines of different quality ; (2) the opening of the 
emotions, by means of drawing a picture to correspond to a word selected by the child from a 
list of words with strong emotional content ; and (3) the face test, in which the child is asked to 
draw in a realistic way things he likes best, etc. The author gives many illustrations, together 
with descriptions of his method of interpretation. R. E. PERL (Psychol. Abstr.). 


Use of Serial Sevens in Psychiatric Examination. 

The serial subtraction of 7 from 10o is one of the most widely used tests for the determination 
of the available intellectual resources of a patient with mental disorder. Using school children 
and normal adults as subjects the author has standardized this test and correlated it with 
intelligence level. Then the test was applied to 430 patients on the admission service of a large 
mental hospital. Types of performance were related to condition of patients. 

. R. E. Pert (Psychol. Abstr.). 
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* A number of abstracts in this section are reproduced from Chemical Abstracts and Psycho- 
logical Abstracts. To the Editors of these two Journals we extend our grateful thanks. 
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One Hundred Schizophrenic Cases of Late Hospitalization. 

Schizophrenic cases of late onset or late hospitalization were collected up to the number roo, 
each patient being over 45 when first admitted to a mental hospital. Thirty patients were 
upwards of 50 years when mental symptoms were first observed. 

Although there was no selection of cases with reference to sex, the group includes 85 females 
and only 15 males. 

Classification according to type shows 66 cases of the paranoid form, 24 of the catatonic 
form, and 10 cases of “ other types.” 

Most of the patients had been self-supporting up to the depression years. Including married 
women who took care of their homes, satisfactory occupational adjustment can be claimed for 
8t persons. Only 9 were wholly dependent. 

The group includes 47 unmarried persons, about three times as heavy a proportion of single 
persons as the 1930 census shows for the Massachusetts population of approximately the same 
age. Among the married persons of the group, 70 per cent. made satisfactory marital adjust- 
ment up to the onset of the psychosis. 

Most of the patients were in relatively good physical health. Less than half of them appear 
to have shown definitely schizoid trends prior to the onset of psychosis, but it is observed that 
none occupied a position of leadership in the community. 

Regression of extreme degree is noted in only a few cases. Forty of the patients have been 
returned to the community and were doing well when last heard from. Armong the 37 patients 
who are still in the hospital, 20 are good institutional workers and are in condition to have parole 
Privileges for a considerable part of the fime. (Authors’ abstr.) 


EEG Studies of Nine Cases with Major Psychoses Receiving Metrazol. 

1. The EEG tracings taken during metrazol treatment of nine psychotic patients are reported. 

2. Four of the nine cases showed no temporary or permanent change in the quality of the 
EKG tracings other than those changes appearing during and immediately following each metrazol 
injection. These four cases received six or less injections each, with one exception, which 
received 11 injections. 

3. Changes of a temporary nature lasting days or weeks appeared in three of the nine cases, 
the three cases receiving 9 to 14 injections. 

4. The two cases who received the greatest number of shocks, 18 and 20 injections respec- 
tively, show permanent abnormal changes in the character of the brain potentials. 

5. It is concluded that temporary changes in the brain potentials lasting days or weeks may 
occur in cases receiving in the neighbourhood of 10 injections, and changes of a permanent 
character may be expected in those cases receiving 20 or more injections. | (Authors’ abstr.) 


Amphetamine Sulphate (Benzedrine) as a Corrective for the Depression of Sedative Medication in 
Epilepsy. 

Amphetamine sulphate (benzedrine) (5-30 mgm.) was given to 58 epileptic patients with 
toxic manifestations as a result of increased anticonvulsant medication, the latter consisting 
mainly or in part of phenobarbital in all but one case (receiving mebaral alone). 

The toxic effects of the anti-convulsant medication consisted of drowsiness, ataxia, irrita- 
bility, aggressiveness, anorexia, vertigo, nystagmus and tremor. 

Benzedrine was notably of value in combating the drowsiness (64°2 per cent. of cases) ; and 
secondarily of value in relieving ataxia, irritability, aggressiveness and anorexia, associated 
with the drowsiness. 

Amphetamine was effective in 39 cases, ineffective in 18 cases. When effective, aiiplieta: 
mine was constantly necessary in 18 patients, and only temporarily necessary (seven days to 
two months) in 21 patients. 

In itself benzedrine did not affect the incidence of epileptic seizures. 

By counteracting toxic effects benzedrine made it possible, in many cases, to reduce seizures 
by giving adequate anticonvulsant medication, and in this respect proved of appreciable impor- 
tance as an adjunct in the therapy of epilepsy. (Author’s abstr.) 


\ 
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Disturbances of Behavior in Patients with Disseminated Sclerosis. 

Sixteen of 199 cases of disseminated sclerosis which have been the subject of detailed study 
were admitted to psychiatric hospitals some time during the course of their illness. The early 
transient attacks of numbness or palsy are often considered to be hysterical manifestations. 
Sclerotic plaques often occur in the white matter of the fore-brain and may produce mental] 
Symptoms. It is important also to take into consideration the fundamental behavior pattern 
of the individual and the personal reactions to the illness. Emotional instability was the basis 
for the difficulties which caused many of the individuals to consult a psychiatrist. Often overt 
sexual activity, sometimes associated with impotency, -caused difficulties of adjustment. All 
patterns of maladjustment have been seen. (Authors’ abstr.) 


The Electroencephalogram of Normal Children. , 

1. The electroencephalograms of 100 normal children were studied. 

2. Alpha frequency increased and the incidence of slow activity diminished with advancing 
age, with a critical level being reached at the age of o$. 

3. There was a marked tendency toward the development of a dysrhythmia during hyper- 
ventilation in the younger children, which diminished with advancing age. (Authors’ abstr.) 
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Corpus Striatum and Thalamus of a Partially Decorticate Monkey. 

It is well established that nuclei of the thalamus undergo degeneration when the areas of 
cortex to which they project their fibres are removed. On this basis the degeneration of the 
nucleus ventralis posterior was to have been expected after the removal of the cortex from the 
dorsolateral surface of the greater part of the hemisphere and the interruption of all the fibres 
from the internal capsule to the cortex medial of the denuded area. 

It is not so easy to understand the partial degeneration of the nucleus ventralis anterior, 
which, according to Walker, probably sends its fibres to the striatum rather than to the cerebral 
cortex. No part of the striatum was directly injured in this monkey, but the dorsal border of 
the caudate nucleus and the lateral border of the putamen show partial degeneration. It is 
possible that the degeneration in the nucleus ventralis may have resulted from this slight damage 
to the striatum, but one must also consider the possibility th&t this nucleus may send some of 
its fibres to the cortex. It is interesting irr this connection to note that many fibres cross 
the degenerated internal capsule between this nucleus and the globus pallidus. Fibres from the 
thalamic fasciculus terminate among the surviving cells of the nucleus. Since the fibres of the 
thalamic fasciculus are derived from the globus pallidus by way of the fasciculus lenticularis 
and the field H of Forel, and since the fibres which cross the degenerated internal capsule obliquely 
Probably arise in the nucleus ventralis anterior and end in the globus pallidus, it would seem 
that important reciprocal connections exist between these two structures. 

It is believed that the nucleus medialis dorsalis sends its fibres to the granular layer of the 
cortex in the anterior part of the frontal lobe. The fact that in this case only the lateral part of 
this nucleus is degenerated would indicate that the intact medial part of the nucleus projects 
to the tip and the ventral surface of the frontal lobe, which were not decorticated. Walker has 
recently shown that the cortex on the ventral surface of the frontal lobe receives projection fibres 
from the medial part of the dorsomedial nucleus. 

The integrity of the nucleus of the centrum medianum is in line with the generally accepted 
view that it does not have cortical connections. 

In view of the extensive decortication, it is difficult to account for the integrity of the nucleus 
lateralis dorsalis, and for the failure of considerable parts of the nucleus lateralis posterior and of 
the pulvinar to undergo degeneration. The drawing and photograph made before the brain 
was embedded indicate that all the cortex on both sides of the fissure of Sylvius had been removed. 
In view of the fact that sections were not made through the posterior part of the decorticated 
area, the possibility cannot be excluded that some cortex near the posterior end of the fissure 
af Sylvius may have been left. If this were the case it might explain the preservation of cells in 
the two parts of the nucleus lateralis and in the pulvinar. 

The pale, lightly staining fibres which join the corpus striatum with the substantia nigra, 
and which can be recognized by careful study of properly stained sections of the normal] brain 
of man and the monkey, have been described and illustrated from sections of the brain of a 
decorticate monkey, in which these strionigral fibres have been rendered conspicuous by the 
degeneration of fibres of cortical origin. 

Papez’ description of these fibres as they lie in the basis pedunculi of the monkey’s brain is in 
full agreement with our own observations, but we cannot accept without reserve his statement 
that they arise in the caudate nucleus and putamen and his description of their course through 
the globus pallidus. Papez described the strionigral fibres in a hemi-decorticate dog, and Papez 
and Rundles saw them in a dog without a cerebral hemisphere. 

As far as can be judged from his various papers dealing with this subject, Papez seems to 
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have based his opinion that these fibres arise in the caudate nucleus and putamen on two lines 
of evidence: 1. The fibres are similar in size and staining reaction to the striopallidal or radia! 
fibres, and he expressed the belief that some of these fibres pass entirely through the globus 
pallidus in the strionigral bundles. 2. In a case of arteriosclerotic softening of the cortex, 
caudate nucleus, and putamen, studied in sections stained by the Pal-Weigert method, Rundles 
and Papez concluded that the strionigral fibres were degenerated. Had they really been 
degenerated it is hard to sce how they could have been recognized in the basis pedunculi, in which 
the fibres of cortical origin were also degenerated. It seems more probable that the lightly 
staining strionigral fibres, which might readily be mistaken for degenerated fibres, were rendered 
conspicuous by the degeneration of the fibres of cortical origin. 

Riese had previously described fine, lightly staining fibres, which he asserted he could trace 
from the caudate nucleus into the striatum intermedium of the substantia nigra in the Delphinus 
delphis, dog and man. In the dog he claimed to have followed them from the caudate nucleus 

in Marchi preparations, but the evidence as presented is not convincing. In man he found 
tie striatum intermedium missing in a brain with degenerated striatum (caudate nucleus and 
putamen). 

The authors have seen no evidence of degeneration of these fibres in Marchi preparations of 
the brains of monkeys following lesions in the caudate nucleus, the putamen and the globus 
- pallidus. But the possibility must be admitted that the degeneration of such delicate myelin 
sheaths might not be recognizable in Marchi preparations. The question of the origin of these 
fibres must be left open. It is possible that they may come from the striatum or from the globus 
pallidus, or it may be that they take origin in the substantia nigra and end in some part of tbe 
corpus striatum. The possibilfty that the fibres under consideration are of cortical origin is 
eliminated by their presence in the internal capsule and basis pedunculi from which fibres of 
cortical origin had been removed by degeneration. In spite of the uncertainty as to the source 
of these fibres, it seeuis best to continue to call them strionigral fibres unless and until it is 
demonstrated that this term is incompatible with their true origin and termination. 

(Authors’ abstr.) 
Multiple Meningtoma. 

Cushing and Eisenhardt observe that more than one meningioma may be found in occasional 
cases of Recklinghausen's disease. They stated that “ unilateral acoustic tumors occasionally, 
bilateral acoustic tumors more commonly, and bilateral acoustic tumors with centralized neuro- 
fibromatosis (neurinomatosis ?), almost invariably are accompanied by tumors of the meninges.” 
Accordingly, they reserved the term “ multiple meningioma ” for those conditions in which 
there is no recognizable trace of Recklinghausen’s disease. This explains the occurrence of 
only three cases of multiple meningioma among 295 cases of intracranial meningeal growths in 
Cushing’s series. According to this strict definition, a number of cases referred to in the opening 
paragraph would not be classified as instances of ‘ multiple meningioma ” because stigmata of 
neurofibromatosis were present. Since the patient presented in this paper showed neither 
acoustic nor cutaneous manifestations of Recklinghausen’s disease, the case can be classified 
temporarily as one of multiple meningioma, as Cushing and Eisenhardt have defined it. 

(Author’s abstr.) 


PGA Neuropathy : Evaluation of Sensory Findings. 

Sensory dissociation is a characteristic feature of the peripheral neuropathy complicating 
akon and other conditions associated with disturbed nutrition. Light touch, vibration 
and position senses and “ first ” pain sense are affected earliest and most severely. These 
sensations are carried by the large, myelinated A and B fibres, which are affected earliest and 
most severely in such conditions. ‘‘ Second ”?” pain sense, which is conveyed along the slow, 
unmyelinated C fibres, is spared. : 

2. Immediate dysesthesia represents a stage of injury of the peripheral nerve at which some 
of the myelinated (A and B) fibres are still functioning, while others have been blocked. 

3. Delayed dysesthesia represents the stage at which practically all of the myelinated (A 
and B) fibres have been blocked, only small, unmyelinated fibres continuing to function. The 
delay in perception results from the very slow transmission along the C fibres. 

4. The sensory dissociation and dysesthesia of peripheral neuropathy may be duplicated 
experimentally by producing ischaemia of an extremity. As the ischaemia progresses, the lass of 
function of the peripheral nerve becomes more severe and the dysesthesia changes from the 
immediate to the delayed type. 

5. In peripheral neuropathy of this type, the large, myelinated (A and B) fibres are pńmanly 
affected. This indicates that these fibres have greater metabolic needs, and are therefore most 
susceptible to nutritional deficiency. (Authors’ abstr.) 


Tabes Dorsalis: Evaluation of the Sensory Findings. 

1. Sensory dissociation and dysesthesia were noted in 18 patients with tabes dorsalis. In 
11 of these patients the dysesthesia was delayed, and in each of these there was marked delay in 
pain perception. 

2. The delay in pain perception and the dysesthesia have been related to blocking of fast 
conducting impulses, allowing more slowly conducted impulses to be perceived at a later time 
and in uninhibited fashion. 
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3- It is suggested that the physiologic mechanism of the delayed pain perception and dyses- 
thesia associated with tabes -dorsalis is analogous to that previously noted with disorders of the 
peripheral nerve. (Authors’ abstr.) 


Changes in the Brain in Pertussis with Convulsions. 

The changes in the brain in pertussis are apparently non-infectious. They are more likely of 
circulatory origin and consist of oedema, ischaemic cellular degeneration, multiple haemorrhage 
jusually small) and lymphoctyic plugs in veins and capillaries. On rare occasions a secondary 
“ encephalitic reaction ” may be observed in addition to the aforementioned changes. 

It seems that the term “ pertussis encephalopathy,” proposed by Jochims, covers most 
adequately these conceptions and, in the present state of knowledge about the pathogenesis of 
lesions of the brain in pertussis, should be the term of choice for the cerebral complications in 
that disease. ~ (Author’s abstr.) 


Observations on Monkeys’ Bilateral Lesions of the Globus Pallidus. 

Three monkeys with large bilateral lesions in the globus pallidus showed none of the signs 
which point to striatal disease in man. None of the animals showed cogwheel resistance to 
passive movement or any trace of a Parkinsonian tremor. Choreiform and athetoid movement 
did not occur. : l 

None showed the mask-like face, the slowness of movement and the deficient initiative observed 
in monkeys with hypothalamic lesions which also damaged or destroyed the ansa and the fasci- 
culus lenticularis. Since the mask-like face and slowness and poverty òf movement were not 
caused by large pallidal lesions, it seems likely that in.the earlier experiments these symptoms 
were caused by the hypothalamic lesions or by the combined damage to the hypothalamus and 
destruction of the ansa and fasciculus lenticularis. This raises the question whether damage 


to the hypothalamus may not play a part in producing the Parkinsonian syndrome in man, 
(Authors’ abstr.) 
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The Wernicke Syndrome. 

Twenty-seven cases of Wernicke’s syndrome (three of which occurred in non-alcoholic 
patients) are analysed and the following conclusions reached : 

1. The syndrome as originally described by Wernicke is probably a combination of several 
nutritional deficiencies affecting the nervous system and need not necessarily be complete in 
any case. It is of course possible that the exact syndrome which Alexander has reproduced 
experimentally in pigeons may on occasion occur in uncomplicated fashion in man, but except 
for ophthalmoplegia, the other symptoms would be difficult to evaluate from a purely clinico- 
pathologic point of view. i 

2. The authors’ results indicate that (a) the ophthalmoplegia isa thiamine deficiency ; (b) the 
clouding of consciousness may be related to anything which interferes with proper cerebral meta- 
bolism, some of the known offenders being lack of carbohydrate, lack of oxygen, lack of thiamine 
or nicotinic acid or riboflavin or of all three, and probably a lack of many other substances now 
under investigation ; and (c) the ataxia is difħcult to evaluate and its response to therapy has 
not as yet been worked out. 

3. Other deficiency syndromes may and do superimpose themselves on the more usua 
Wernicke picture, and these require specific treatment. 

4. The ophthalmoplegia is invariably preceded or accompanied by peripheral neuropathy. 
This tends to confirm Alexander’s thesis that smaller amounts of thiamine are necessary to prevent 
the poKoencephalopathic changes than are necessary for antineuritic action. 

5. Delirium, with its marked increase in psychomotor activity, and hence in total metabolism, 
frequchtly precedes the development of this syndrome. 

6. In the recovered patients, the development of a Korsakoff syndrome is the rule. This 
does not show a consistent response to thiamine hydrochloride, as has frequently been claimed. 

7. The use of such terms as the Wernicke syndrome and encephalopathia alcoholica for the 
encephalopathic state which complicates alcoholism and other conditions leading to disturbed 
nutrition, while justified, has certain limitations. The authors believe that in each case of such 
disorder the clinical signs of syndromes presented, the response of these phenomena to specitic 
therapeutic agents recorded, and finally, the metabolic and pathologic changes correlated with 
the clinical picture found during life, should be indicated. Bender and Schilder were able to 
correlate the clinical picture seen in the Wernicke syndrome with the post-mortem observations. 
Alexander, utilizing the experimental approach, has focused attention on the essential nutritiona} 
disturbances. The authors have presented certain nutritional and metabolic aspects of the 
problem. Similar correlated studies will undoubtedly lead to a much better understanding of 
the nutritional and metabolic disorders which interfere with the functional economy of the 
nervous system. (Authors’ abstr.) 


The Electroencephalograph as an Aid in the Study of Narcolepsy. 

- The electroencephalographic studies on this group of narcoleptic patients confirm certain 
clinical views. Sixteen of the 22 patients had narcoleptic spells during the period of electro- 
encephalographic recording. During these periods the brain potentials became modified to 
resemble those observed in physiologic sleep. This confirms the clinical observation that a 
narcoleptic spell is due to a physiologic disturbance resulting in the facilitation of sleep. As 
Wilson has stated, and as is generally recognized, the narcoleptic conditions are a heterogeneous 
group of disorders. It is not surprising to find that brain potentials do not always show a uni- 
formity of pattern. In 17 of the 22 cases normal waking patterns occurred. In the remaining 
5 cases abnormal waking patterns were present. In none of these five cases did the authors 
obtain patterns characteristic of physiologic sleep, although the clinical history led them to 
believe these patients had narcolepsy. The electroencephalogram being a measure of the 
electrical activity of the cerebrum, it is fair to assume that the basic neurophysiologic distur- 
bances in each of these five cases differed. In addition these five cases differed from the first 
17. In those cases in which there was facilitation of the sleep electrical potential activity in an 
otherwise normal pattern (Cases 1 to 17), the cerebral disturbance would appear to be limited 
to the neurophysiologic sleep mechanism. In the remaining five cases, in which abnormal 
records were present, the electroencephalographic studies give evidence that the neurophysiologic 
disturbance was more widespread. The fact that the abnormal patterns differed in these five 
cases suggests that the location or character of the lesion also differed in each case. 

While electroencephalographic studies in these 22 cases indicate that patients with abnormal 
records are less troubled with facilitation of sleep, the authors do not feel justified, from the small 
number of cases, in concluding that this is the rule. lt is evident from the table that the first 
17 patients, with one exception, suffered from cataplectic attacks of greater or less severity, 
while the remaining five patients did not suffer from this symptom. The first 17 patients, with 
one exception, did not show neurologic symptoms and signs, while the remaining five patients 
did manifest such symptoms and signs. 

Some clinicians have found it convenient to divide the narcolepsies into the “ symptomatic ” 
and the “idiopathic ” type, recognizing that there are objections to such a classification, and 
realizing that in the individual case it may‘not be possible to make the distinction. If one cares 
to use this clinical distinction, one might say that those patients showing normal waking electro- 
encephalographic records fall into the “idiopathic ’’’ group, while those showing abnormal 
waking records are more likely to fit into the “ symptomatic” group. (Authors’ abstr.) 
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The Cortical Frequency Spectrum in Epilepsy. 
The Grass method of frequency analysis has been used to obtain the cortical frequency 
ee of epileptic patients, of the parents of epileptic patients and of normal persons. 

- Study of records made during seizures discloses the following: (a) In petit mal attacks a 
icp ee high peak appears in the 2 to 3 per second region ; (b) in a psychomotor 
seizure an abnormally high peak appears in the 4 to 7 per second region, and (c) in grand mal 
attacks an abnormally high peak is evident in the 20 to 29 per second region. 

2. The average spectrum of epileptic patients made in the intervals between seizures discloses 
a disproportionately large amount of energy at frequencies below 9 per second. However, the 
subgroup of patients subject only to grand mal have an abnormally great amount of energy in 
the 20 to 29 per second region. 

3- Patients having periodic grand mal attacks show an increase in energy in the faster 
frequencies as the day or hour of the convulsion approaches. 

4. The average spectrums of a group of parents of epileptic patients show abnormalities 
similar to those seen in the average spectrums of epileptic patients, but these abnormalities are 
less extreme. (Authors’ abstr.) 


Characteristics of After-discharge following Cortical Stimulation tn the Monkey. 

The character of the tonic and clonic after-discharges which follow direct cortical stimulation 
has been investigated in primates, and the following conclusions have been drawn : 

1. The primary response to stimulation is independent of the after discharge : Either may 
be produced alone by appropriate stimuli; the primary response is specific for specific areas 
stimulated, whereas the after-discharge is not; the nature and strength needed differ in the 
two instances. 

2. After-discharges may be followed by a reversal of direction (flexion or extension) of 
movement on repeated stimulation of a given point. 

3. After-discharge may follow stimulation of the motor area, the pre-motor area or the 


| post-central gyrus. 


4. Ablation of, or injury to the anterior lip of the central sulcus of the arm area makes it 
impossible to produce clonic seizures from stimulation of any other part of the cortex. Ablation 
of any other part of the cortex is without such effect. 

s. Injury or ablation of the following subcortical structure did not significantly alter the 
amplitude and duration of after-discharge : posterior roots to the affected extremity, the cere- 
bellum, the corpus callosum, the thalamus, the head of the caudate nucleus, the putamen and 
the globus pallidus. 

6. Prolonged after-discharge follows stimulation of the premotor cortex, but a superficial 
lesion between the motor and the premotor area abolishes this response. 

7. The prolonged clonic seizures are the result of a reverberating circuit from the anterior 
iip of the central sulcus. Its possible pathways are discussed. (Author’s abstr.) 
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Metrazol Convulsions in the Treatment af the Psychosis of Dementia Paralytica. 

Metrazol treatment was administered to a group of 16 patients with the psychosis of dementia 
paralytica. Twelve of these patients had previously received hyperpyrexia ; four had no such 
treatment. Of the group which had previously received hyperpyrexia, two were sufħcientiv 
improved to be subsequently paroled and to maintain, after a lapse of twelve months, adequate 
social adjustment. Three patients showed some degree of improvement for periods ranging 
from six weeks to six months. Three patients showed definite changes in the clinical picture ; 
at first these changes were unfavourable, but in two cases they were followed by moderate bu: 
lasting improvement. The condition of the remaining -four patients showed practically no 
change. Of the group of four patients who had received no previous hyperpyrexia, two showed 
striking improvement and were paroled after the subsequent administration of hyperpyrexia ; 
one patient exhibited improvement to a limited degree, and the condition of one was not changed. 

Tabulations of the results of clinical, laboratory and psychologic tests, as well as data con- 
cerning the metrazol convulsions, are presented and discussed. 

The justification for and the practical applicability and the theoretic significance of the use 
of metrazol in the treatment of the psychosis of dementia paralytica are discussed. The following 
conclusions are drawn : 

1. There appears to be no particular danger in inducing convulsions in patients With dementia 
paralytica. 

2. Patients with dementia paralytica appear to react to metrazol in a way similar to that of 
patients with functional psychoses. 

3. As the psychosis of dementia paralytica was found to react to metrazol in much the same 
way as do the functional psychoses, the result may be interpreted as supporting theories which 
maintain that the psychosis of dementia paralytica is a response of the psyche to the organic 
damage. 

4. The use of shock therapv appears to be warranted in those cases of dementia paralytica in 
which the psychosis does not respond to the usual methods of hyperpyrexia. However, further 
studies are needed to determine its ultimate place in the therapeutic management of dementia 
paralytica. (Authors’ abstr.} 


Dilantin Hyperplastic Gingivitis. 

The important changes produced by dilantin sodium are marked hyperplasia of both the 
connective tissue and the epithelium, the hyperplasia being most pronounced in the corium. 
The connective tissue proliferates, growing out from the under surface of the free margin of the 
gum and covering wholly or in part the crown of the tooth. The proliferative tissue become 
covered with epithelium. This new tissue is hard and firm and takes on the appearance oi 
normal gingiva which is greatly enlarged. 

This hvperplasia has but slight resemblance to that of scurvy and is not significantly altered 
by the administration of ascorbic acid. Microscopically the two diseases are entirely dissimilar. 

Surgical removal of the hypertrophied tissue is inadequate. Surgical intervention, plus 
massage and hygienic care, is advisable in instances in which growth of the gums has advanced 
to such an extent that prophylactic measures cannot be employed without first reducing the 
size of the gums. 

‘Lhe best response is obtained by routine home care, including interdental massage. 

Because of the apparent therapeutic value of this method in minimizing, and possibly 
preventing the condition, gingival treatment should be begun early, preterably when dilantin 
therapy is started. Medication with the drug need not be discontinued because of the gingival 


hyperplasia. (Authors’ abstr.) 
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Is there a General Factor of Perseveration ? 

Spearman’s hypothesis of a general factor of perseveration equivalent to mental inertia is 
aot upheld by the investigations of the London school nor by other studies. Spearman restricts 
the original meaning and significance of perseveration. The principal experiments do not 
adequately discriminate between repetition, continuation, and interference. In creative effort 
situations, if pure alternation effects are measured in distinction from interference effects, the 
general factor otherwise obtained disappears. Previous studies are reviewed, and new studies, 


ucluding one made with 205 cases, are cited. H. D. Sporert (Psychol. Abstr.). 
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Clinical Notes on a Case Diagnosed as Epilepsy. 

A case is presented in which the principal symptom is epileptiform fits, indistinguishable 
from those of idiopathic epilepsy (i.e., without cerebral injury or toxic condition), though starting 
in adult life. 

By analytic technique unconscious sources of nervous tension were freed from repression. 
In the course of analysis the fits also became conscious and subject to conscious control. In 
other words, they changed their typical epileptic character, were replaced by hysterical fits, 
being therefore amenable to cure by psychotherapy. S. M. COLEMAN. 


The Couvade in Modern England. 

As a result of the author’s investigations into the emotional origin of styes and cysts, he is 
of the opinion that something like the mechanism of the Couvade is often at work in determining 
apparently simple eye lesions in males. S. M. COLEMAN. 


Study of a Dream. 

Analysis of the dreams and drawings of a schizophrenic borderline personality along Jungian 
lines. There is stated to be a split in the personality between the sphere of differentiated intellect 
and that of primitive feelings. The series of drawings is said to symbolize the integration of 
the disruptive tendencies during recovery under analysis. S. M. COLEMAN. 


Three Cases of Anxiety and Failure in Examinations. 

The three cases presented support the view expressed by Flugel that examinations may 
have the unconscious significance of an initiation rite. It is pointed out that many features of 
the examination system in its present forms are retained to gratify the aggression of the fathers 
towards the sons rather than to improve its function. S. M. COLEMAN. 


The Psychology of Propaganda. 

It is suggested that people’s susceptibility to propaganda depends upon their degree of 
maturity and independence of character. Suggestibility also depends to some extent upon the 
source of the propaganda. Lastly for propaganda to be effective it must correspond with, or 
symbolize, unconscious fantasies that are already there. S. M. COLEMAN. 


The Aetiology and Mechanism of Dementia Praecox. 

The views of Kraepelin, Clouston, Bleuler, Kretschmer, Jung and the psycho-analysts having 
been dismissed in less than two pages, the author puts forward the theory that dementia praecox 
is a flight from reality to fantasy and that it results from prolonged mental stress in childhood, 
with the addition of later mental exciting factors in many cases. : S.-M.) COLEMAN. 
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Conception of Imputability. 

It is concluded that the conception of imputability is a false abstraction, an inanimate cot- 
ception, incapable of development, which should be cancelled. Since it is of no use whatever but 
on the other hand, works a lot of harm in the shape of confusion in theory and forensic mistahes 
in practice, it is desirable that it should be removed from jurisprudential philosophy, penal laws, 
and the administration of the law. S. M. CoLeMas. 
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The Prepsychotic Personality and the Concept of Mental Disorder. 

The author had previously shown by the tetrad technique that a group of 40 symptoms 
gave evidence of group factors basic to 4 Kraepelinian types : catatonic and paranoid dementia 
praecox, and manic and depressive anxiety psychoses. The present study is concerned with the 
relationship between the psychosis of the patient and his prepsychotic history. By means of 
Yule’s technique, the coefficient of association between each of some 50 symptoms and eact. 
psychosis was obtained. The result showed that ‘‘ emotional trends have a psychosomatic 
basis, and a psychosis is more likely to develop in individuals in which this psychosomatic basis 
of emotional experience exists from early years in a condition of abnormal lability.” Numerous 
references are cited. M. O. Wiison (Psychol. Abstr.). 


An Analysts of the Conception of Morale. 

Definitions of morale were studied and evaluated. Seventeen qualities discovered in these 
definitions were scaled graphically for rating purposes. Raters were psychologists or psychology 
majors. Half of the ratees were either acquaintances of the raters or the raters themselves. 
The other half were persons unknown to the raters but had been interviewed by trained inter- 
viewers ; ratings for these subjects were based on their interview records. The ratings were 
analysed factorially by the Thurstone technique. Although the number of cases did not justily 
removal of more than one factor, extraction of three was attempted. Factor 1 is rather gencral 
and includes stability, optimism, trustfulness, cheerfulness, adaptability to hardship, and enthu- 
siasm. Factor 2, a group factor, represents a rational, liberal, altrocentric outlook. Factor 3, 
a nebulous group factor, embodies a stubborn, * bull-dog,” healthy, self-conhdent outlook, with 
negative saturations of tolerance and trustfulness. However, other qualities have loadings at 
variance with this characterization. In the order given, these factors conform roughly to three 
of Spranger’s types, namely, the social, the theoretical and the political. 

M. O. Wizson (Psychol. Abstr.). 


A Study of Personal Patterns in an Intellectual Performance. 

Since in such a unified whole as personality no part is isolated from another part, it is assumed 
that qualitative differences in one sphere, such as an intellectual performance, reflect difterences 
in personality. The procedure of this study called for the classitication of blochs of ditterent 
sizes, Shapes and colour (Vigotsky test) on the basis of size of top area and height. Results 
show that the subjects could be grouped according to whether their approach was of a conceptual 
(thinking), or of a perceptual nature. Furthermore, they could be grouped as to whether the 
two approaches, when the two were used, worked together (were concordant) or were antago- 
nistic (discordant). Women tended to fall into the perceptual and men into the conceptual 
group. Subjects with the Ph.D. or M.D. degree tended more to use the conceptual, those with 
the M.A. degree, the perceptual approach. In neither of these groupings. by sex or by level of 
higher degree, however, was there any association with the concordance-discordance variable. ` 
Several outstanding research workers among the subjects fell almost wholly within the con- | 
ceptual-concordant subgroup. Ma Os Wirson (Psychol. Abstr.). 
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The Effect of Cold on Mental Disorders. A Study of Ten Patients Suffering from Schizophrenia 
and Treated with Hypothermia. 

The history and technique of hypothermia is outlined, together with preliminary data 
obtained from ten patients suffering from frank schizophrenia. Body temperatures were con- 
sistently lowered to between 75° and 85° F. with no untoward effects. It is probable that younger 
patients, and those ill for a short period, are most benefited by the treatments. Certain patients 
exhibited episodic periods of clarity with no permanent improvement. ‘‘ The clinical results 
would seem to be at least equally as promising as insulin and metrazol in the treatment of 


schizophrenia.” C. E. Henry (Psychol. Abstr.). 
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Interpretation of the Electroencephalogram. 

Ohm’s theory, derived partly from his work on miner’s nystagmus, is that psychic life and 
activity depend Jargely on discharge frequenty. The greater the frequency, the higher the 
performance. In all diseases frequency sinks, and it is also affected by weather and light. 
The frequencies of gifted persons demand special study. -Different types of ganglion cells have 
different frequencies, and the same frequency probably occurs in widely separated regions. 
The same frequency may produce light sensation in the visual cortex and initiate movement in 
the motor cortex. Frequency is essential brain function; differences in effect are of anatomical 
nature. This theory reconciles anatomical differentiation of the brain with physiological 
unification of its performance. M. E. Morse (Psychol. Abstr.). 


Electrnencephalographic Investigations in Idiopathic Epilepsy. 

This is an analysis of the EEG’s of 43 cases of idiopathic epilepsy and of three cases of pykno- 
lepsy. The authors are chiefly concerned with the question of epileptogenic focus, using the ' 
same criteria as in animal experiments. A distinction must be made between the starting-point 
of the irritation and secondary eftects on cerebral activity conditioned by nerve conduction. 
Bio-electric studies of idiopathic epilepsy give no proof, as vet, of a primary cortical focus. 
Some erand mal cases (24 hours’ continuous record, including convulsions) showed no abnormalities. 
In petit mal the findings are varied. If cortical tension is unchanged, the stimulus from the 
primary focus may be too weak or too brief to affect the cortex. The fact that symptoms and 
cortical electrical changes during an attack are not. quite synchronous also speaks against a 
primary cortical focus. The only difference between ‘interval phenomena, detected only in 


the EEG, and certain minor attacks may lie in the site of the primary focus. 
M. E. Morse (Psychol. Abstr.). 
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tLrperimental Investigations of the Dynamics of Hypnotic Sleep in Man. 
(1) The motor chronaxie undergoes an increase with the development of hypnotic sleep and 
a reduction with its regression. (2) No considerable increase in chronaxieoccurs, nor do there 
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appear phases of equalization or reversed relations between chronaxie of antagonists on a fairly 
elevated level as is usually observed in natural sleep. (3) In certain cases of hypnotic sleep there 
“occur divergences of the chronaxies of antagonists on a low level. (4) The motor chronaxie, 
increased during the intervals between the single hypnetic suggestions, undergoes a relative 
decrease simultaneously with the time of suggestion, which points to a certain increase of cortical 


excitability during suggestion owing to the maintenance of rapport. 
D. MILLER (Psychol. Abstr.). 


FORTSCH. NEUR. PSYCHIAT. 


“VOL. XIII. 1940. 
Heredity and Heredo-prognosis : A Manic- bas sas Bi a ea 
Average Population, 1939-1940. Bleuler, M. 49 
INT. J. PSYCHOANAL. 
VOL. XXII. PARTS 3 AND 4. i 1941. 
Evolution and Revolution. Jones, E. i ; ; ; : - 193 
Types of Anxiety Neuroses. Schilder, P. . . i . < 209 
. The Observation of Infants in a Set Situation. Winnicott, D. W. ; 229 
A Revised Psychopathology of the Psychoses and Psychoneuroses. Fairbairn, wW. R. D. 250 
Hedonic Conflict and the Pleasure Principle. Baggally, W. : ; ; ; i 28o 
A Counting Compulsion. Barlemeier, L.H. . š ; : ; : ; - 301 
J. ABNORM. SOC. PSYCHOL. 
VOL. XXXVI. 1941. 
Pacifism and its Opponents in the Light of Value Theory. ARRAN G. W. : : 152 
Conjugal Contrasts among Chimpanzees. Yerkes, R. M. : ‘ i ‘ 175 
War Reactions of a Rural Canadian Community. Doob, L. W. ; ; i 200 
Rationalization in Recognition as a Result of a Political Frame of Reference. Edwards, 

A.L. 224 
Pathology of Figure- background Relation i in the. Child. Werner, H. and Strauss, A. A. 236 
The Influence of Ego-involvement on Confidence. Klein, G. S., and ‘Schoenfela, N. - 249 
Spiritism and Schizophrenic Reactions. Katzenelbogen, S. : -259 
The Use of Hypnosis for Controlling Variables in Psychological Experiments. Leuba, C. 271 
Fad and Fashion Leadership among Undergraduate Women. gana JE. : - 275 
A Novel Classroom Demonstration of Suggestion. Taylor, F. V. ae - 279 

J. COMP. NEUR. 
VOL. LXXV. OCTOBER, 1941. 
The Development of the Optic Nerve in Man. Pearson, A.A. . ‘ : . - 199 
Adrenal Innervation. MacFarland, W. E., and Davenport, H. A. . A : 219 
The Ratio of Pre-ganglionic Neurons to Post- -ganglionic Neurons in the Visceral Nervous 

System. Wolff, G. A., jun. . . 5 . . : : > 235 
The Growth of Ependyma. Altschul, R. ; : ; o. 245 
The Eyes and Optic Paths of the Catfsh, Ameiurus. ` Herrick, C. Jo a < 255 
On Encephalometry. A Preliminary Study of the Brain of Man, Chimpanzee and 

Macaque. von Bouin, G. . 287 
The Ansoparamedian Lobule of the Cerebellum and its Correlation with the Limb- muscle 

Masses. Larsell, O., and von Berthelsdorf, S. . ; : . i 315 
Spinal Autonomic Oulflows in Man and Monkey. Shelhan, D. . ; ‘ ; R 34! 


DECEMBER 1941. 
Sensory Nerves and Associated Structures in the Skin of Human Foetuses of 8—14 weeks of 


Menstrual Age Correlated with Functional Capacity. Hoge, I. D. i : ; 371 
The Mammillary Peduncle and Ventral Tegmental Nucleus in the Cat. Fox, C. A. . 4 
The Diencephalon of the Coney, Hyrax syriaca. Ibrahim, M., and Shanklin, W. M. . 473 
Optic and Post-optic Systems of Fibres in the Brain of Necturus. Herrick, C. J. . . 487 

J. COMP. PSYCHOL. 
VOL. XXXII. DECEMBER, 1941. 


An Approach to the Problem of Neurosis through the Study of Respiration, Activity, 
and Startle in the White Rat as Influenced by the Difficulty of Visual Size Discrimi- 


nation. Turner, R. H. f . : : : ; : x 389 
Studies in Individual Differences in Maze “Ability. IX. Ratings of Hiding, Avoidance, 

Escape and Vocalization Responses. Tryon, R. C., C. M., and Kusnets, G. ‘ - 40) 
The Appearance of Nail-biting in a Rat. Sampson, B. H. and Schnestrla, T.C. . 437 
The Role of Transportation Cues in Double Alternation Behavior by the Rat in a 

Multiple-box Apparatus. Karn, H. W., and Patton, R. A. 443 


Studies in Individual Differences in Maze Ability. X. Ratings and Other Measures of 
Initial Emotional Responses of Rats to Novel Inanimate Objects. Tryon, R. C., 
C. M., and Kuznets, G. : : A : : { : ; ; ‘ - 447 


1942. | BIBLIOGRAPHY, AND EPITOME. | 361 


On the Relation of the Thyroid Disturbance to Maze Performance. Carlson, W. S. . 475 


Dysfunction in Righting and Locomotion in a Starfish (Patiria) with Supernumerary Rays. 
Moore, A. R. 483 
Studies of Abnormal Behavior in the Rat. VI. Patterns of Convulsive Reactions to $ 
Metrazol. Maier, N. R. F., and Sacks, J. . 489 
Emotional Behavior in the Rat. VI. The Relationship between Persistence and 
Emotionality. Hall, C. S., and Klein, L. L. ; ; i . 503 
Discrimination of Lifted Weights by Chimpanzees. McCulloch, T. L. 507 
Studies in Foetal Behavior. IV. The Measurement of Three Types oh: Foetal 
Activity. Newbery, H. ; . 52I 
The Effect of Frustration on Hoarding in Rats. McCord, F. 531 


Studies on the Nutritiorfal Basis of Abnormal Behavior in Albino Rats. I. The Effect of 
Vitamin B, and Vitamin B-Complex Deficiency on Convulsive Seizures. Patton, 


_ R.A., Karn, H. W., and King, C.G. . 543 
i Spontaneous yr Alternation and the Conditioned Response. Weitz, Ta and Wakeman, 

M.L. 551 
The Effect of Metrazol on 1 the Susceptibility of Rats to Sound- induced Seizures. ‘Karn, 

H. W., Lodowski, C. H., and Patton, R.A. . 563 


The Influence of Metrazol upon Maze Learning Ability. Bunch, M Be and M veller, C. G. 569 
Exploratory Studies of Abnormal! Behavior in the Rat. Bernhardt, K. S., Tobin, F. J., 


and Signori, E. 575 
The Learning of a Visual ‘Discrimination Problem under Varying Motivating Conditions. 

Rethingshafer, D. ; ; a ; : ; Boge ai ; A . 583 

J. CRIM. LAW AND CRIMINOL. 
VOL. XXXI. 1941. 
Psychiatric Aspects of New Procedures in the State of Michigan. Patterson, R. M. . 684 
The Effect of the Depression on Prison Commitments and Sentences. Stern, L.T. . 696 
A New Treatment Programme for Juvenile Delinquents. Wollan, K. I. . >. `. “EQ 
J. CRIM. PSYCHOPATHOL. 

VOL. III. ' OCTOBER, 1941. 
The Constitutional Psychopathic State. Caldwell, J. M. . yO og : 171 
Perversions as Neuroses (The Paraphiliac Neuroses). Karpman, B. . ; ; . 180 
Aggressive Stealing. Goitein, P.L. . . . . : . . : . «~~ 200 
The Criminality of Old Age. Pollak, O. ; . 213 
The Field-T heoretical Approach to Criminology. Brown, J. F., and Orr, D. W. ‘ . 236 
The Criminal Complex in Compulsion Neuroses. Gutheil, E. . : . 253 
Tbe Automobile Accident—A Medical Problem. Blain, D. ; : : . 272 
Observations on the Handling of Problem Drinkers. Durfee, C. H. 278 
The Incidence and Pea ange of Alcoholism in the conga of Criminals. Gray, 1 M. G., 

and Moore, M.. ; i ; : . 289 

J. EXP. PSYCHOL. 

VOL. XXVIII. 1941. 


‘Conditioned Extinction of a Reflex in the Spinal Dog. Shurrager, P. S., and Cutler, E. 287 
The Influence of Success and Failure on the Resumption of an Interrupted Task. Nowlis, 


H. H. 304 
The Consistency of Individual Differences | in the Pattern of Work Decrement. Bugelski, 

B. R. i . - 326 
An Experimental Analysis of the Law of Effect. Wallach, H., and H enle, M. k 340 
*Experimental Extinction of an Hallucination Produced by Sensory Conditioning. Ellson, 

D.G. : 350 
A Note on the Relationship between = Personality ' k and the Alpha Rhythm of the 

Electroencephalogram. Henry, C. E., and Knott, J. R. 362 
A Note on Chronaxie Technique. Gottlieb, J. S., and Fowler, O. D. ; ; ; ; 367 
A Stimulus Timer Operating without Commutator Control. Smith, S. . . 370 
‘Conditioning of the Occipital Alpha Rhythm in Man. Jasper, H., and Shagass, C. . 373 
The Relationship between Patterns of Ergograph Decrement and ‘Decrement in other 

Tasks. Bugelsks, B. R. . 389 
The Relation between the Critical Duration and Intensity i in Brightness Discrimination. : 

Keller, M. . . . 407 
Spectral Saturation “Curves tor ‘Chimpanzee and. Man. Grether, W. F. 419 
A Measure of Individual Differences in Susceptibility to Conditioning. ' Lumsdaine, 

A.A. 428 
Methodology i in the Clinical Measurement ‘of Excitability. Gottlieb, J. Ss; and F owler, 

0. D. 436 


The Preference of Twenty-five Negro College "Women for Major and Minor Chords. 
Eagleson, O. W., and Taylor, L. E. . . . . . . © 439 


362 BIBLIOGRAPHY AND EPITOME. fApmnil, 


e 


Simplified Photoelectronic Recorder, Timer and Stimulus Control Devices. Loucks, 


R. B. f d ' : : ; ; ; : 445 
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Intensity of Conditioned Stimulus and Rate of Conditioning. Canter, L. F. ; 45S: 
Forward Conditioning, Backward Conditioning, PRR OE R E and Adaptation to 

Conditioned Stimulus. Harris, J. D. 491 
*Conscious Time Judgments Related to Conditioned Tin ime Intervals and Voluntary Control 

of the Alpha Rhythm. Jasper, H., and Shagass, C. . 503 


Studies of the Sensation of Vibration. 1. Variability of the Vibratory Threshold as a 
Function of Amplitude and Frequency of Mechanical Vibration. Yacorzynski,G.h., 


and Brown, M. ; : ? : : ; : ; : i Suny 
Studies in Thermal Sensitivity. 15. Effects of pane ee ea in Seriatim Warm- 

mapping. Jenkins, W. L. . . SU; 
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Hecht, R., and Sargent, S. S. : ; S2” 
An Experimental Set-up for the Inv estigation of L anau ate Problems. Bucklew, J. ‘ 534 


Conditioned Extinction of a Reflex in the Spinal Dog. 

Complete and permanent conditioned extinction of a spinal reflex was demonstrated in the 
spinal dog. In some spinal animals a reflex response of the semitendinosus muscle was found to 
be inherently present on one side and absent on the other. When shock or mechanical stimu- 
ation to the tail was combined with shock to the hind paw of the side showing no reflex to taal 
shock, a CR of the semitendinosus muscle on that side could be established. As the condition- 
ing procedure was continued and the CR became more firmly established, the CS-reflex of the 
contra-lateral muscle weakened and then disappeared. The reflex did not reappear when the 
CS-intensity was increased, when extraneous stimuli were applied, nor when periods were inter- 
polated in the conditioning process. The hypothesis is advanced that the permanent extinction 
of the spinal reflex is somehow dependent upon an inhibitory interaction between the contra- 
lateral CR and the CS-retlex mechanisms. Additional data are presented which indicate that 
the response system which has a shorter latency enjoys a functional superiority inthe bilateral 


interactions which may underlie conditioned extinction. 
H. W. Kary (Psychol. Abstr.). 


Experimental Extinction of an Hallucination Produced by Sensory Conditioning. ~ 

Thirty subjects were given training by means of a procedure developed in a previous experiment 
(see 15 : 1632) in order to produce an auditory hallucination of a 1,000-cycle tone. The sixteec 
subjects who gave hallucinatory responses were given twenty test trials in which the cue stimulus 
(light) was presented, but the tone was omitted. No indication of experimenta! extinction was 
found in either frequency, latency, or duration of response. Instructing the subjects that the 
tone would be omitted resulted in reliably reduced frequency and duration, and increased latency 
in the following ten test trials. Results of a questionnaire suggested that the instructions were 
less effective for those subjects who did not believe them and continued to expect the tone. 
None of the evidence obtained indicates functional relationships different from those to be 


expected on the basis of results of previous conditioning experiments. 
H. W. Karn (Psychol. Abstr.). 


Conditioning of the Occipital Alpha Rhythm in Man. 

By means of the classical Pavlovian technique the disappearance of the occipital alpha 
rhythm in man was conditioned to auditory stimuli. Simple, cyclic, delayed, trace, differential, 
differential delayed, and backward types of conditioned response were established. After 
several trials with the backward conditioning technique a sound stimulus re-established the 
alpha rhythm if introduced during its depression by light. With further conditioning, the sound 
alone produced blocking of the alpha rhythm. This suggests simultaneous facilitation and 
inhibition processes during conditioning. A state resembling sleep was produced during con- 
ditioning of long delay and trace intervals, that is, slow waves appeared in the electroencephalo. 
gram, and the subjects failed to give the usual manual response. The relation of the electro- 


encephalographic studies to general problems of conditioning is discussed. 
H. W. Karn (Psychol. Abstr.). 


Conscious Time Judgments Related to Conditioned Time Intervals and Voluntary Control of the 
Alpha Rhythm. ` 

The time interval in delayed, trace, and cyclic CR'’s of the oceipital alpha rhythm is more 
accurate than and not related to conscious estimations of the same interval. An involuntary 
time mechanism is operating in this response. CR of the occipital alpha rhythm was estab- 
lished to a voluntary stimulus, subvocal repetition of the word “ block ” with voluntary manual 
response. In this way voluntary control of the alpha rhythm was established. The same 
response, blocking of the alpha rhythm, was conditioned in one way independent of voluntary 
control and in another way under voluntary control. The differentiating factor was the type 
of stimulus to which the CR was established. H. W. Karn (Psychol. Abstr.). 
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VOL. IV. NOVEMBER, 1941. 
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Brüche, E. T., and Early, M. . 507 
‘Hyperactivity in Monkeys Following Lesions of the ‘Frontal Lobes. "Kennard, M. A., 

Spencer, S., and Fountain, G., jun. . . - 512 
The Spinal Mechanism of the Pyramidal System i in Cats. Lloyd, D. P. C. ; 525 
Crossed Inhibition of the Flexor Reflex in the Spinal Mammal. McCouch,G. P., H hughes, 

J., and Stewart, W. B. 547 
*Cortical Origin and Distribution of Corpus Callosum and Anterior Commissure in the 

Monkey (Macaca mulatta). McCulloch, W. S., and Garol, H. W. . 555 
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panzee (Pan satyrus). Bailey, P., Garol, H. W., and McCulloch, W. S. . 564 
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W.S. ; : ‘ : : ; ; ; ‘ s 


Hyperactivity in Monkeys Following Lesions of the Frontal Lobes. 

1. In monkeys and chimpanzees ablations from the frontal association areas (areas 8-12 of 
Brodmann) result in increased total activity which is beyond that ever seen in the normal animal, 

2. This hyperactivity is characterized by purposelessness and by repetitive continuation. 
It is permanent. 

3. Partial ablations, if bilateral, produce some increase in activity (bilateral area 8, bilateral 
area g, or bilateral areas 10—12), but none of these cause as great increase as does removal of all 
of the frontal association areas. 

4. The increased activity has not been found to be related to increased hunger or meta- 
bolism ; or to changes in the autonomic system. 

5- Hyperactivity is markedly affected by visual stimuli. It disappears in the dark, or when 
the animals have been deprived of vision either by enucleation of the eyes or occipital lobectomy. 
Absence of auditory stimuli has not the same effect. 

5. Hypomotility in monkeys and chimpanzees is related to lesions of the rostral portions 
of area 6 and to area 8. (Authors’ abstr.). 


Cortical Origin and Distribution of Corpus Callosum and Anterior Commissure in the Monkey 
(Macaca mulatta). 

Based on local strychninization of one hemisphere and electrical records of the other, i.e. 
by physiological neuronography, a new map of the convexity of the cerebral hemisphere of 
Macaca mulatta has been prepared to show the origins of the corpus callosum and anterior com- 
missure, and to indicate (i) those origins whose interhemispherical projections are dispersed to 
nany areas of the convexity of the other hemisphere, and (ii) those whose projections are restricted 
to symmetrical foci. 

The former spring from a part of area g above the sulcus principalis and from areas 5 and 6 
of the leg and arni-subdivisions. The latter have been found to arise from many parts of the 
frontal pole, from face 6, from the trunk and face portions of area 4 and from areas 18 and 21. 

The last of these restrictedly symmetrical projections, i.e. that between the areas 18 and 
21, iS unique, for it alone remains after section of the corpus callosum, provided the anterior 
commissure is intact. 

Suppression of electrical activity of the cortex by strychninization of 8s, 4s, 2s or 19s has 
been found to be always bilateral, even after section of the corpus callosum, to which these areas 
contribute few or no axones. (Authors’ abstr.) 


Cortical Origin and Distribution of Corpus Callosum and Anterior Commissure in Chimpanzee 
(Pan satyrus). 

By local strychninizations of one heinisphere and recording electrical activity of both, a new 
schematic map of the convexity of the hemisphere of Pan satyrus has been made toindicate the 
principal origins of the corpus callosum and anterior commissure. It shows (i) those origins 
of commissural fibres which project to many areas on the convexity of the other hemisphere, and 
(ii) those which project only to symmetrical foci. The former arise from all subdivisions of 
Band II and from two small areas, one above the superior parietal sulcus and ;the other below 
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and behind the inferior extremity of the interparietal sulaggs. The latter come from many 
regions of the frontal pole, from scattered parts of Band II, from the trunk, neck and lower face 
regions of Bands IV and V, from Band IX and from a region adjacent to the sulcus lunatus 
(presumably area 18), and from the central and posterior thirds of the second temporal con- 
volution (probably area 21). 

The last of these origins is unique in that strychnine spikes continue to be propagated 
(although at reduced amplitude) to the symmetrical focus following section of the corpus cal- 
Josum, and, hence, it must give rise to axones which are to be sought in the anterior commissure. 

Suppression of electrical activity of the cortex by strychninization of Band I, III, VII or 
XI has been found to be bilateral even after section of the corpus callosum, to which these bands 
contribute either no axones or too few to yield a recognizable strychnine spike. 

(Authors’ abstr.) 
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The Paralysing Effect of Fright. Reaser, E. F. 
*Insulin Hypoglycaemia and the Electrocardiogram. "Goodrich, B. E., “and Smith, F. J- I0 


*The Chronic Alcoholic as a Neurotic and a Dreamer. Karpman, B. . ; . 17 
The Innervation of the Limbs. Abbott, J. A., and Moore, M. ; 41 
*Hypnotic Suggestion : Its Dynamics, Indications and Limitations in the Treatment of 
Neurosis. Lorand, S. ; ; : : ; 64 
*Psychopathological Disorders of the Mother. Huschka, M : : : . ; : 76 


Insulin Hypoglycaemia and the Electrocardiogram. 

The most frequent electrocardiographic change associated with prolonged insulin hypo- 
glycaemia is a lengthening of electrical systole. Important electrocardiographic changes do 
not occur during severe hypoglycaemic coma. Repeated periods of insulin hypoglycaemia do 
not produce persisting changes in the electrocardiogram. S. M. COLEMAN. 


Alcoholics as Neurotics and Dreamers. 

The case presented is a white male suffering from a deep-seated anxiety neurosis flowing out 
of homosexual and bisexual difficulties, alcohol being resorted to to still the anxiety. It is 
submitted that alcoholism is often no more than the surface expression of an underlying neurosis, 
the treatment of which must be directed towards the neurosis and not the alcoholism per se. 

S. M. COLEMAN. 


Hypnotic Suggestion. : 

Fundamentally hypnotic suggestion is based on the revival of early childhood dependence 
of the child on his parents. Therefore the therapist’s results are due to the transference situation. 
The emotional state of the therapist has much influence on the attitude of the patient, upon which, 
in turn, depends the therapeutic achievement. 

The limitations of hypnotic treatment should be recognized. For therapetitic reasons a 
superficial state in hypnosis is preferable. It is important that after the hypnotic treatment, 
follow-up therapy on a conscious level should be continued. There are some persons who may 
develop the faculty of being easily hypnotized. In them the ‘' masochistic yielding ” is very 
strong and they are the ones usually referred to as ‘‘ good mediums.” Hypnotic suggestion 
should only be practised by physicians who are aware of all its psychological implications. 

S. M. CoLFMAN. 
Psychopathological Disorders in the Mother. = 

In a group of 488 problem children, 203 of the mothers, or 41°6 per cent., were found to be 
suffering from psychopathological conditions. Of these mothers, the 30 who were examined 
or treated suffered primarily from various psychoneurotic disorders. The pathology which they 
presented was complex, and in each case the mother’s pathological state was an essential factor 
in the problems of the child who had been referred for psychiatric help. S. M. COLEMAN. 


AUGUST, 1941. 
*Blood Phosphorus in Mental Diseases. del Roncal, F. P. . ; 133 
*The Etiology of the Psychosis of Dementia Paralytica, with a Preliminary Report of the 
Treatment of a Case of this Psychosis with Metrazol. K envon, V. B., and SORAN D. 147 


*The Effect of Menstruation on Seizure Incidence. Dickerson, W. W. 160 
*The Post-Concussion Syndrome. Wittenbrook, J. M. : l ; ; . 170 
Compact Container for Olfactory Tests. Moore, M.T. ; : 2 ; ; . 177 
Music—An Aid in oe oe of the Psychotic Patient. Altshuler, 1. M., and Shebesta, 

B. H. é F : ; . 199 
A Case of Infantilism in a i Male, Cured with Hormones. Koster, S. ; : . 184 


Blood Phosphorus in Mental Diseases. 

Phosphoraemia is generally increased in epilepsy, the increase seeming to have a direct 
connection with the clinical state of the patient. Epileptic attacks are associated with increased 
phosphorus— mineral or organic—in the blood. 

In neurasthenia there is a decrease in blood phosphorus, while it has a tendency to be raised 
in the alcoholic psychoses. S. M. COLEMAN. 
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The Psychosis of Dementia Paralytica. 

A case of general paresis treated with metrazol is presented. The patient had failed to 
respond favourably to the usual forms of specific treatment. The serological, psychiatric and 
psychological findings presented evidence against the interpretation of this case as one of func- 
tional psychosis with concomitant neuro-syphilis. It is concluded that the improvement in this 
case as a result of treatment tends to support the theory of Ferenczi and Hollos on the aetiology 
of general paresis. S. M. COLEMAN. 


Menstruation and Seizure Incidence. 

Twenty-seven, or 10 per cent. of the 269 epileptic patients in this study show a relation 
between menstruation and seizure incidence, both in the number of patients experiencing seizures 
and in the number of seizures per patient. Thirty-three, or 12°3 per cent. experienced no 
seizures during their menstrual periods. In the remaining group of 209, or 79°4 per cent., 


no relation between menstruation and seizure incidence can be demonstrated. 
S. M. COLEMAN. 


The Post-Concussion Syndrome. 

It is concluded that the post-concussion syndrome is a clinical entity, the chief symptoms 
being headache, dizziness and nervousness. Certain cases showing personality changes, anti- 
social behaviour and narcolepsy belong to this syndrome. In differentiating this from the post- 
concussion neurosis, anamnesis is more important than symptoms. 

The majority of cases can be cured by one or more pneumo-encephalograms, although it may 
be necessary to remove the adhesions in some cases by open operation. Xanthrochromic 
ñuid obtained during the operation indicates that a cyst has been drained. The pathology is 


cystic arachnoiditis serosa. S. M. COLEMAN. 
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Estrogen Tkerapy in the Psychoses. 

Estrogen therapy has been employed as a part of the treatment programme in 139 psychoses. 
The most favourable results have been obtained in the depressions of the climacterium. 59 per 
cent. of 63 involutional psychoses and 52 per cent. of 27 manic-depressive psychotics in the 
depressed phase showed definite improvement, and in some cases recovery coincident with therapy. 
Miscellaneous psychoses and the schizophrenia of the involutional period showed no fundamental 
change associated with this form of therapy. S. M. COLEMAN. 


Motility in Children. 

A study of the motility patterns of over 200 children is reported. Typical healthy and 
organic patterns are indicated. It is concluded that experience with motility patterns will 
furnish the clinician with a simple, readily available diagnostic tool which may give definite 


clues even when the usual neurological examinations are essentially negative. 
S. M. COLEMAN. 


Asymptomatic Vertebral Fractures in Epilepsy. 

Twelve epileptic patients who had severe grand mal seizures at some time in their past history 
were examined by X-ray for evidence of vertebral injury. Approximately 92 per cent. showed 
some form of vertebral injury, and 66 per cent. showed definite compression fractures of the 
thoracic and lumbar vertebrae. There have been no complaints, with one exception, which 
could be attributed to the vertebral injury, and no orthopaedic or neurological disturbances 
have eventuated from the vertebral defects. 

A procedure for preventing vertebral fractures in the treatment of the psychoses by the 
metrazol shock method is described. In view of the apparently benign course, over many years, 
of epileptics who have sustained vertebral injuries during one or more convulsive bouts, the 
plea is made for tolerance and reserved judgment regarding the vertebral complications incident 
to the metrazol shock treatment. ` S. M. COLEMAN, 


OCTOBER, 1941. 
*Acute Demyelinizing Processes in the Nervous System. Akelastis, A. J. E., and Garvey, 


P. H. : : n ; é : 405 
Félix Vicq D'Azyr and Benjamin Franklin. Spillman, R.. : ; ; - 428 
Huntington’s Chorea. Hadley, H. G. ‘ ; ; . ; -445 
"Toxic Psychosis due to Thiocyanate. Plesset, M. R. : -447 
*Intracranial Lesions as a Cause of Sudden Death. Swift, E. V., “and Moersch, F. P. . 452 


A Rorschach Study of Psychotic Personality in Uniovular Twins. Kisker, G. W., and 
Mickael, N. : A : : : ; ; ; ; 4 d ; ; 461 
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Acute Demyelinizing Processes. 

A clinico-pathologic study of two cases of an acute demyelinizing condition are presented 
Case r presented the clinical picture and course of an acute encephalomyelitis with optic neuritis. 
Case 2 showed diffuse involvement of the C.N.S. characterized predominantly by a transverse 
mvelitis and cranial nerve involvement. The symptoms and course were like that of neuroptico- 
myelitis. 

The patho-anatomic study of Case 1 revealed the presence of three types of lesions in the 
white matter which are suggestive of the various stages in the development of a myelinoclastic 
plaque. In Case 2 similar patho-anatomical changes were seen, but in addition necroses werc 
present. These are of two types: anaemic infarcts in which the arterioles and arteries are 
occluded, and haemorrhagic infarcts in which the lumina of the arterioles and arteries are 
frequently occluded. 

It is concluded that in the same brain lesions characteristic of various nosological entities 
of a demyelinizing nature can be found. The predominance of any type of lesion depends upon 
the stage of the disorder at death. S. M. COLEMAN. 


Toxic Psychosis due to Thiocvanate. 

Thiocyanates in the treatment of hypertension having, in recent years, come into prominent 
use, the possibility of thiacyanates as the aetiological agent in a toxic psychosis of unknown 
origin should be borne in mind. It is advised that thiocyanate as well as bromide determinations 
should be carried out as routine in mental hospitals. S. M. COLEMAN. 


Intracranial Lesions as a Cause of Sudden Death. , 
In a study of 22 cases in which sudden death was due to intracranial lesions it was found 
that 20 per cent. of all the sudden deaths in the district were due to cerebral causes. Cerebral 


haemorrhage was the cause in 18 cases. S. M. COLEMAN. 
J. PHARMACOL. 
VOL. LXXII. 1941. 
*The Influence of Metrazol on the '‘ Neurotic Pattern ” in Rats. Sacks, J., Mater, 
N. R. F., and Glaser, N. M. . . ; ; : ; : : i ; 33 


The Influence of Metrazol on the “Neurotic Pattern’ in Rats. 

The neurotic pattern consists of a period of violent aimless running, which may be followed 
by a convulsion. Several investigators have produced it by auditory stimuli. The incidence 
of reactors varies from 20—60 per cent. in different strains, and some refractory rats can be made 
to react by introduction of other psychological stimuli. The purpose of the present experiments 
was to determine whether the reaction is a hereditary trait present only in certain strains, or 1s 
latent in all. This was done by exposing refractory animals to auditory stimuli after a sub- 
convulsive dose of metrazol. The reaction can be thus produced in the majority of non-reactors. 
The behaviour resembles that after auditory or other psychological stimuli and differs from con- 
vulsions produced by larger:doses of metrazol. The percentage of reactors is increased much 
more by metrazol than by purely psychological measures. The neurotic pattern evidently 
cannot be completely accounted for on the basis of heredity. 

M. E. Morse (Psvchol. Abstr.). 


J. PSIHOTEH. 


VOL. IV. 1940. 
Forms and Tests of Fatigue. Jonescu, A. S . 133 
The Influence of Alcohol upon some Psycho- -physiological Functions i in Man. ` Manoil, A. 160 


J. SPEECH DISORDERS. 


VOL. VI. 1941. 
*The Etiology of Stammering. Kenyon, E. L. i I 
The Rate of Diadochokinetic Movement of the Jaw at the Ages of Seven to Maturity. 

Jenkins, R.L. . 13 
A Study of Blood Group Distribution aniong Stutterers. “Anderson; J. and Whealdon, 

M. L. i 23 
A Study of the Efiect of Remedial Tre; tment | on the Frequency of Stuttering it in Oral 

Reading. Halm, E.F. ; ; : 29 
Stuttering : A Tentative Outline ef: an Hypothesis and Therapy. Dow, C. w. i 40 


Differences in the Symptomatology of Stuttering in the U.S. and in Europe. Froeschels, E. 45 
Phenomena Resembling Aphasia, Agnosia, and Apraxia in Mentally Defective Children and 


Adolescents. Jellinek, A. . : ; : ; ; 3 : a : : 5! 
The Etiology of Stammering ; An Examination into Certain Recent Studies, with a Glance into 
the Future. 


Stammering is not a result of psychologic, psychiatric, or emotional disturbances, but rathet 
the cause. The impediment itself is caused by a specific disordered action of the larynx in 
voice production. The employment of methods based upon the author’s theory. has been 

“attended with no failures to bring about complete and permanent eradication of the disorder 
at certain ages—vg, I0, II and 12—during the past six years.” 
C. V.\Hvpcrss (Psychol. Abstr.). 
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| MED. J. AUSTRAL. 

' VOL. XXVIII. ` i 1941. 
Prevention of War Neuroses. Dawson, W. S. ; ; : ; i : 375 
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Self Consciousness and World-c -consciousness in Schizophrenia’ Hutter, A.. : : 260 
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VOL. XIV. 1941. 
“Sturm und Drang ” in German Psychology. Letbbrand, W. . ; ; : ; I 
*The EEG and its Clinical Application. Jung, R. . : ; ; . 57 and 104 


The EEG and its Clinical Application. 

This discussiom of the variations and changes of the EEG of normal persons and their bearing 
on the abnormal EEG is based on the literature and a personal series of 1,800 tracings. Indi- 
vidual variations are normal, relatively constant, and apparently inheritable. The ergotropic 
and trophotropic types seem to be related to physiological and formal psychological characteristics. 
Changes of consciousness and attention are closely related to changes in the EEG, and there are 
possible connections with forms of psychic experience. Correlation between personality types 
and individual characteristics of the EEG are not yet possible, although there seem to be con- 
nections. The pathological EEG is not sharply delimited ; its criteria are dysrhythmia, localized 
differences in symmetrical regions, slowing of occipital rhythm, and displacement of the chief 
rhythm oral to the parietal region. The similarity of normal changes in fatigue and sleep with 
the EEG in generalized pathological brain changes (epilepsy, head trauma, and psychoses) is 
significant and may perhaps be due to the same mechanisms. Many abnormalities in adults 
resemble the child’s EEG and may be regarded as undevelopment or reduction of a mature 


organization. M. E. Morse (Psychol. Abstr.). 
: PROC. SOC. EX. BIOL., N.Y. 
VOL. XLVII. 1941. 
"Spontaneous and Reflex Emotional Responses Differentiated by Lesions in the Di- 
encephalon. Kessler, M. M. ; : : : ; : ‘ ‘ ; ; 225 


Spontaneous and Reflex Emotional Responses Differentiated by Lesions tn the Diencephalon. 

Monkeys and cats were employed in these studies. In one operation the hypothalamus was 
totally destroyed ; in a second, this same region was ablated along with involvement of the 
ventromedian portion of the thalamus ; in a third, unilateral destruction of the hypothalamus 
was accomplished ; and in a fourth, unilateral destruction of the ventro- median portion of the 
thalamus. Where the hypothalamus is not functioning, there can be no spontancous emotional 
display and stupor intervenes. In such preparations the thalamus is intact, and is able to mediate 
pain stimuli and to effect demonstrations of emotions on painful stimulation. As the stupor 
deepens, the thalamic functions are impaired and reflex emotional reactions may no longer be 
elicited. The ventro-median nuclei of the thalamus play an important part in the elaboration 
of reflex emotional responses. Partial lesions of the hypothalamus or the ventral portion of the 
thalamus seem to produce an unusual lability of the subject’s emotional display. 

H. Peak (Psychol. Abstr.). 
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An Experimental Investigation of Posture and Movement, and their Relation to the Optic 
Thalamus and its Lower Parts. J/shijima, T. : ; , 87 


The Influence of Vitamin B, Deficiency on Mental W ork. K ubo, K.. : 5 . 288 
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The Retina and Ocular Tension During Prolonged Insulin Coma. Gralnick, A. . 648 
Some Observations on Cardiovascular ere in Shock Therapy. _Cleckley, H., and 
Egleston, D. B., jun. 662 
The Electrocardiogram in Metrazol Therapy. Wender, L., and Jeur, A. : - 680 
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The Organic in Psychotherapy and Psychogenesis. Sprague, G. S. . 715 
*A Report on a Subconvulsive Reaction to Electric Shock and its Sequelae i in a Normal 
Subject. Walkins, C., Stainbrook, E. J., and Lowenbach, H. . 724 
Electric Shock Therapy in the Psychoses : Convulsive and Sub- convulsive Methods. 
Androp, S. 730 
*Artificial Fever Therapy in General Paresis “with. Electroencephalographic Studies. 
Burnett, A. E., Cash, P. T., and Hockstra, C.S. . 750 
Results Obtained from the Administration of 12,000 Doses of Metrazol to Mental Patients. 
Zetfert, M. ; 772 
The Relation of a Group of Highly ‘Improved Schizophrenic Patients to One Group of 
Completely Recovered and Another Group of Deteriorated Patients. Kant, O. - 3779 
Mapharsen in the Treatment of Bere Benign Tertian Malaria. Whitehead, D., and 
Dorey, J. J. ‘ : ; ; ; , 790 
Optic Nystagmus in 1 Schizophrenia. Sherman, M. A. , 797 
Performances of Adult Patients on the Bellevue Intelligence Scales and the Revised 
Stanford-Binet. Benton, A. L., Weider, A., and Blauvelt, J. . 802 


The Rorschach Method as a Prognostic Aid in the Insulin Shock Treatment of Schizo 
phrenics. Piotrowski, Z. A. 
Practical Problems EE from Tuberculous Surveys in Mental Hospitals. K ilpatrick, 


0. A. P ; x : 823 


A Critical Analysis of Insulin Therapy at Rochester State Hospital. 

1. One hundred and sixty-five schizophrenics who received insulin treatment were studied. 
As time passed the initial total improvement rate of 62°4 per cent. levelled off to 40 per cent. 

2. This corresponds very closely to the cue achieved in a most unfavourable ‘‘ control ” 
grou 
ik There is further correspondence peewee the result achieved in both of these groups and 
in some large non-insulin-treated groups abstracted from the literature. 

4. Some criticisms of the method of recording results are offered and brief case-histories are 
included to explain the criticisms. 

5. Insulin-treated patients whose psychoses were of less than six months’ duration are com- 
pared to a non-insulin-treated group. The two groups showed a very marked resemblance to 
each other. Furthermore, both groups resemble larger groups abstracted from the literature. 

6. The value of insulin treatment at the Rochester State Hospital has not been proven. On 
the contrary, considerable doubt is raised as to its value. (Author’s abstr.) 


The Electrocardiogram in Metrazol Therapy. 

1. The writers have demonstrated that the repeated administration of metrazol does not 
produce any important change in the ventricular complex. There is a transient change in the 
S-T segment which is the result of the increase in the heart rate and which usually disappears 


when the rate falls to a more basic level. 
2. There are no changes of any clinical importance which follow the injection of metrazol 


where no convulsion occurs. 

3. In patients in whom metrazol has produced a convulsion there are three distinct types of 
arrhythmias which may be produced : (a) The most usual type is the phasic sinus arrhythmia. 
This may or may not be accompanied by periods of sinus block. (b) A gross irregularity in 
rhythm produced by the alternation of the control of the rhythm of the heart by the normal 
sinus pace-maker and the auriculo-ventricular nodal pacemaker. This A-V nodal rhythm follows 
Sinus arrest. (c) Rarely, heart block follows the convulsion induced by this drug. 

4. These arrhythmias are all manifestations of increased vagal influence, and can be repro- 
duced in susceptible humans by the application of carotid sinus pressure, by the administration 
of digitalis, or by inducing changes in intracranial pressure. 

5. These changes are transient, when produced by the convulsion following the administra- 
tion of metrazol and have proved to be of no clinical importance in the writers’ series. 

6. There is no contraindication to the use of metrazol from the cardiovascular aspect in a 
patient with a normal heart or in a patient whose heart is slightly damaged. 

7. These observations definitely show that sinu-auricular block or sinus arrest or sinus 
arrhythmia or auriculo-ventricular A-V nodal rhythm and, occasionally, heart block may be 


the results of changes in the central nervous system rather than changes in the heart muscle. 
(Authors’ abstr.) 


p 
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A Report on a Subconvulsive Reaction to Electric Shock and its Sequelae in a Normal Subject. 

An electric shock, with subconvulsive reaction, was given to a 25-year-old normal white 
man. His behavior and experience during the period of recovery, in which especially the 
Rorschach test was employed, are reported. Absence of somatic and mental complaints and 
presence of amnesia and of disorientation are described as the outstanding features and are 
briefly discussed. (Authors’ abstr.) 


Artificial Fever Therapy in General Paresis with Electroencephalographic Studies. 

In four cases of early acute general paresis, the electroencephalogram was abnormal and was 
distinguished by diffuse marked involvement of the alpha rhythm and the appéarance of many 
slow potentials. 

Three cases studied before and after treatment, in which clinical remissions were obtained, 
showed return to near-normal electroencephalograms immediately following treatment. . 

In a series of ten consecutive cases which failed to obtain remissions, eight showed definitely 
abnormal electroencephalograms and one a borderline normal, after one to three years following 
treatment. In seven of the 15 cases studied, the disturbance of electrocortical function appeared 


to be most marked in the frontal leads. (Authors’ abstr.) 
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Habbe, S.. ; ; ; 4 ; . J ; ; : : 215 
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The Psychology of Planning. Israeli, N. : s : 254 
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t 
Motor Function in the Mentally Disordered. Part I: A Comparative Investigation of Motor 
Function in Psychotics, Psychoneurotics and Normals. 

Twenty-five adult psychoneurotics, 23 schizophrenics and 25 manic-depressives were equated 
as nearly as possible with a control group of 20 normal subjects. Seven different tests of motor 
function were used. Results were: (1) Schizophrenics showed wider differences of level of 
attainment than the other groups, especially in tests involving speed of movement. (2) Manics 
performed at higher speed levels and tended to make more errors than others. (3) Unlike the 
manics, the depressives did not show high perseverational tendencies ; they reflected general 
psychomotor retardation. (4) The performances of the psychoneurotics were similar to those 
of the normals. (5) The speed of adiustment of the schizophrenics was most markedly affected. 
For experimental purposes the manic phase should be classified separately from the depressive 
one, and motor tests of the tvpe used in this investigation be used to distinguish between the 


types here studied whenever the diagnosis is difficult. 
P. S. pE Q. Caport (Psychol. Abstr.}. 


Motor Function in the Mentally Disordered. Part II: The Relation of Muscle Tension to the 
Performance of Motor Tasks. 

Tension measures taken from groups of manic-depressives, schizophrenics, psvchoneurotics, 
and normal adults were studied with the following result : (1) All groups showed greater tension 
with the more difficult motor co-ordinations ; (2) the patterns of the manics and the depressives 
were similar ; (3) manic-depressives showed more tension than normals but less than the schizo- 
phrenics ; (4) schizophrenics recorded a more constant increase in tension from one experimental] 
session to another than did all other groups; (5) psvchoneurotics were no different from the 
normals in expressed tension ; (6) tension appears to be a function of the complexity of the 
responses demanded by the environment. P. S. pE Q. Casor (Psychol. Abstr.). 
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Factorial Stadtes of Intelligence. 

The purpose of this investigation was to determine whether primary mental abilities can be 
isolated for children at the 14-year age level. Sixty tests, described in the second part of the 
monograph, were administered in 11 one-hour sessions to each of 710 subjects. Correlations 
of the individual tests with the several primary factors seem to lend justification for dividing 
the composite measure of mental endowment into separate functions. Thus each child can be 
described by a mental profile of six indices: these are verbal comprehension, word-fluency, 
space, number, memorizing, and reasoning. The reasoning or induction factor has the largest 
humber of significant correlations, while the most independent factor seems to be memorizing, 
which has the smallest number of significant correlations with the separate tests. The earlier 
interpretation of the word-fluency factor is sustained. A psychological examination drawn 
from the material of the test battery is now being prepared for general use. 

N. R. BARTLETT (Psychol. Abstr.). 
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Brain Potentials and Morphine Addiction. 

Brain potential records have been taken on a series of fifty men during maintained addiction 
to morphine, and on a second series of fifty men whose addiction had been terminated for at 
least one year. 

Neither group shows alpha percentage distribution curves in agreement with those found by 
other workers for normal groups. 

The addiction state is characterized by an abnormally high alpha output. 

In some cases the high alpha index is maintained following withdrawal, while in others there 
is a sharp drop. 

Abnormal rhvthms were found in severely addicted patients and these were greatly reduced 
following withdrawal. 

In general, a single dose of morphine in a non-addict had no appreciable etfect on the cortical 
potentials. In one case, however, sleep rhythms were recorded when the patient was definitely 
not asleep. 

The high alpha output was maintained during the active phase of withdrawal, in spite of a 
high degree of emotional tension, a factor which usually abolishes the alpha rhythm. 


(Author's abstr.) 
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The Affective Value of English Speech Sounds. Eisenson, J» Souther, S. G., and Fisher, J. 588 
A Speech Profile. Wilke, W. H. . ; 625 
Social Facilitation in Persuasion. Callachan: J. Cr : : : ; , . 643 
VOL. XXVII. 1941. 
Intelligence and Ability in Public Speaking. Dow, C. W. ; ; ; TIO 
Rating a Speaker’s Natural Voice when Heard over a Public Address System. Fay, PJ- 
and Middleton, W. C. : : . ; ; P : ; ‘ : 120 
QUART. J. STUD. ALCOHOL. 
VOL. IT. 1941. 
Chronic Alcoholisin: A Psychological Survey. Strecker, E. A. ; . ; 12 
Alcoholism at the Boston City Hospital. Moore, M., and Gray, M. a : ; : 18 
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“ Adaptation ” of the Central Nervous System to Varying Concentrations of Alcohol in the 
Blood. Mirsky, I. A. et al. Z i ; : : i po s ‘ : 35 
*Alcohol Addiction and its Treatment. Bowman, K. M., and Jellinek, E. M. ; : gf 


Alcohol Addiction and tts Treatment. 

Chronic alcoholism and alcoholic addiction are distinguished. Reasons for drinking are 
reviewed and studies of the personality of the drinker redacted. A diagrammatic presentation 
of a classificatory system of abnormal drinkers is given. Steady drinkers are classified as primary 
addicts (decadent, discordant, compensating, or poverty-stricken), as stupid drinkers, and as 
symptomatic drinkers (schizoids, schizophrenics, or early general paretics). Intermittent 
drinkers are classified as irregular or periodic, with the irregular being exuberant, occupational. 
or of the Stammtisch kind (social compensating, easy-going, or promotional), and the periodic 
being the epileptic and epileptoid, the manic-depressive, and the hypothetical true dipsomaniacal. 
Treatments are reviewed, with major emphasis on psychotherapies. 

W. L. Wivkins (Psychol. Abstr.). 


REV. DI NEUR. E. PSYCHIAT., S. PAOLO. 


VOL. VII. 1941. 
*Acoustic Agnosia. Ombredane, A.. 37 
What is the Psychological Value of Descartes’ Assertion that the Mind i is Easier to Know 

than the Body. Ferraz Alvim, J. ; ; : 5 : ‘ À ; 65 


Acoustic Agnosia. 

Verbal and musical deafness are varieties of partial central déatuess: the highest functions 
being the first affected. Pure verbal deafness depends on bilateral lesions. The left hemi- 
sphere appears to control the integration, synchronization, and symbolic use of auditory data. 
impressions from the right being utilizable only through the left, across the corpus callosum. 
. The formation of verbal or musical figures depends on rapid selection of auditory impressions, 
which involves differential inhibitions. This is confirmed by the EEG’s of aphasics, which 
show deficient inhibition of Berger’s waves during sensory stimulation. Psychologically speak- 
ing, the result of the lesions is decreased attention (neurologically, deficient inhibition) and 
neuropsychic viscosity. Perception, differentiation, and holding of impressions (evanescent 
oral signs especially) are difficult, and the patient loses the connection. He cannot grasp wholes 
or condense long developments in an almost instantaneous intuition. He laboriously gathers 
the pieces, and by the time he gets one, the others are lost again. 

M. E. Morse (Psychol. Abstr.). 


REV. NEUROL. DI BUENOS-AIRES. 


VOL. V. ; 194°. 
Preliminary Studies on a Qyantification of Neuropsychic Processes. Jakob, C. . . No. 1 
RORSCHACH RES. EXCH. 

VOL. V. 1941. 
A Note on the Validity of Certain Rorschach Symbols. Earl, C. J.C. . 51 

A Questionnaire for the Study and Possible Standardization of the Technique of the 
Rorschach Method. Kelley, D. M. 6: 
_An Evaluation of Personality Analysis in ‘the General Practice of Medicine. Holzman, 
G. G., and E. E. : 67 
An E xperimental Study of the Reliability of the Rorschach Psychodiagnostic Technique. 
Fosberg, I. A. . ~- 72 
*The Rorschach Method a as a Means for the Determination of the Impairment of Abstract 
Behavior. Kelley, D. M. . : 85 


The Rorschach Method as a Means for the Determination surik the Impairment of Abstract Behavior. 
By asking the patient to shift his concepts, in the Rorschach test, the author finds that 
certain patients cannot think on an abstract level. This impairment is found in most patients 
with organic intracranial lesions and in some cases of dementia praecox. Rorschach records a 
complete inability to improve original concepts, and that such patients are unable to see new 
forms even when they are suggested, and are unable to change the forms which they have 
previously seen even when new ones are outlined to them. 
R. E. Horowitz (Psychol. Abstr.). 


SEGUNDA REUNION DI LAS JORNADAS NEURO- PSIQUIATRICAS 
PANAMERICANAS, LIMA. 


MARCH 20-25, 1939. 


*Guanidin as a Syinpathetico-mimetic Substance. Acevedo, D., and Montesinos, F. . l 
*Tyramine as a Sympathetico-mimetic Substance. Acevedo, D., and sy Eee 23 
The Signs of Syphilitic Destruction of the Central Nervous System. Nat, L. ; 37 
A Case of Benign Verruca. MacKcherne, D., and Encinas, E. 4? 


*The Vegetative Nervous System of the Human Inhabitants of the Andes. Monge, Cc. 50 


Z 
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Perihumeral Sympathectomy in the Treatment of Causalgia. Garcia, F. V. . : 68 


Alcohol Novocain Infiltration of Painful Cicatrices. Garcia, F. V. . ; ; 75 
“The Symptomatology of the Interparoxysinal Periods in Migraine. Velando, C ; : 80 
*The Significance of Photophobia and Asthenopia. Velando, C. : 89 
The Development of the Neurological Syndrome in Cases of Pott’ s Disease Treated by the 

Method of Alber. Protzel, A. . . . 9I 
The Blocking of the Branches of the Trigeminal in Oral Surgery. Plaza, F. 104 
The Cerebral Spinal Fluid at High Altitudes : A Case of Monge’s Disease. Arellando, A. 113 

The Treatment of Fractured Skull in Children. Grouva, F. ; i 126 
Psychoneurological Syndrome in Malaria. Rabaghati, R. . : : - 144 
Surgical Treatment of the Duchenne-Erb Type of Brachial Palsy. Perce, C. V.L. . 151 
Anatomical Lesions of the Nervous System in Verruca Peruviana. MacKeherne, D., and 

Alsamora, V. ; : ; ; 166 
‘Contribution to the Study of Tachyphylaxis due to Pituitrin. Acevedo, D., and Monte- 

sinos, F. . ‘ ; j ; : ; 186 
"The Mechanism of Adrenalin Apnoea. Acevedo, D. : ‘ : ; - «197 
The Neurological Symptoms of Lobstein’s Disease. Bernalis, S. > ; : . 216 
‘Cerebral Changes Caused by Cardiazol Therapy. Becker, M. P. $ 223 
Neurobiological Investigations on the Convulsive Action of Cardiazol in Arthropoda, Fish 

and Reptiles. Noriega, G. 236 
‘The Mechanisms Involved in the Production of Cardiazol Fits i in Birds. Noriega, Ga and : 

Rolondo, H. : . 252 
‘Pharmacological Studies of Decerebrate Rigidity. Noriega, G., and ‘Rolondo, H. 269 
The Mechanisms of the Spontaneous and of the Cardiazol- conditioned Fit. Trelles, 

J. O., and Anglos Armitada, P. : 297 
The Deposition of Calcium in the Central Nervous System. Prada, A. ; ; ‘ 325 
Puncture of the Internal Jugular for Diagnostic Purposes. Prada, A. i i : 327 
some Considerations on the Physiopathology of Pain. Guenther, B. . 332 
The Treatment of Two Cases of Pellagra by Intravenous Injections of ‘Ammonium 

Chloride. Yahn, M. . - 342 
A Case of Unilateral Syndrome of Bulbar Origin. Trelles, J. O., and I ndacochea ‘ - 359 
A Case of Cerebellar Atrophy. Trelles, J. O., and Parodi, M. M. ; ; . 362 
*Leiasthenia and Hypochondria. Espegio, L. . ; J ‘ - 397 
“The Convulsive Treatment of Hysteria and Psychasthenia. y Rosas, F. . . . 401 
*Diffuse Juvenile Psychotic Encephalosis. Cesar, P. 451 
Tne Psychosis of Pellagra and the Occurrence of Pellagra Amongst Psychotics. Peralta, 

P., and Brica, M. F. . i . 492 
some ‘Considerations on Convulsive Therapy. Martino, S. : : ; ; . 552 


nuanidin as a Sympathetico-mimetic Suvstance. 

Guanidin was found to increase the vasoconstrictor and pressor effects of adrenaline. It 
abolishes the vasodilative hypotensive action of small doses of adrenaline, and the oculocardiac 
retlex. From these facts it is considered tbat guanidin is a sympathetico- -mimetic substance. 
>ince the destruction of guanidin is regulated by the parathyroids, and since in cases of para- 
thyroid insufficiency guanidin appears in blood and urine, its appearance coincides with the 
lacrease of sympathetic tone and of katabolic processes. lt must, however, be remembered 
that this increase of sympathetic tone is in part conditioned by hypocalcaemia. 


lyvamine as a Sympathetico-mimetic Substance. 

Tyramine exhibits its vasoconstrictor and hypertensor properties injected into a yohim- 
“nized dog. The sympathetico-mimetic power of tyramine in restoring the action of adrenaline 
may be exhibited as long as thirty minutes after a preliminary injection of adrenaline. 


The Vegetative Nervous System of the Human Inhabitants of the Andes. . 

Electrocardiographic studies of inhabitants of high altitudes show: (1) The frequent occur- 
rence of spontaneous brachycardia and tachycardia; (2) a paradoxical brachycardia after 
tttort ; (3) sinus arrhythmia in 70 per cent. of the cases. 


[he Symptomatology of the Interparoxysmal Periods in Migraine. 

The author—an ophthalmic surgeon—claims that every case of migraine that he has examined 
has been astigmatic, and that every such case has shown in the interparoxysmal periods a vago- 
sympathetic syndrome characteristic of astigmatism. These disturbances of the vegetative 
uervous system may be summarized under the following headings: Firstly, asthenopia, photo- 
Phobia, asthenia, and headaches and backaches radiating to the limbs. These symptoms are 
Present in 90 per cent. of the cases. Secondly, in 80 to go per cent. of the cases, nausea and 
Vertigo point to ear, nose and throat disturbances. Thirdly, 70 to 80 per cent. suffer from phono- 
Phobia, acroparaesthesia, and a cardiovascular syndrome. Fourthly, about 50 per cent. suffer 
uom gastric nausea and gastro-intestinal symptoms. Fifthly, about 30 per cent. suffer from 
plantar causalgia, cramp, and ocular irritability. The author claims to effect a perfect cure 
with appropriate cylindrical lenses to correct the astigmatism. 
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The Significance of Photopkobia and Asthenopia. 

Photophobia and asthenopia acquire their semeiological importance from the constancy wit! 
which these symptoms form part of the disturbance of the vegetative nervous system in 
astigmatism. 


Contribution to the Study of Tachyphylaxis due to Pituitrin. 

Tachyphylaxis occurs in the intact animal when successive doses of pituitrin follow one 
another at shorter intervals than forty minutes. It does not occur in the vagotomized dəz 
with denervated carotid sinus. It is due to a cardiac refiex which, acting on the bulbar vaso- 
motor centre, suppresses the hypertension that should follow a second injection. 


The Mechanism of Adrenaline Apnoea. 

The intensity and duration of adrenaline apnoea is directly proportional to the dose injected. 
It is fundamentally of reflex origin, being proportional to the increase of blood pressure. The 
afferent vasosensory nerves transmit the impulses aroused by the increased pressure to the 
respiratory centre. Denervation of the intercarotid zones suppresses the reflex. - 


Cerebral Changes Caused by Cardiazol Therapy. 

The epileptic attacks evoked by intravenous injection of cardiazol in the rabbit cause a 
cerebral reaction which is manifested histologically as hyperaemia. The degree of hyperaemua 
appears to be proportional to the number of fits. 


The Mechanisms Involved in the Production of Cardiazol Fits in Birds. 

The experiments were made on both intact and decerebrated birds. Two types of fit were 
distinguished, characterized by the predominance of either clonic or tonic discharges. Birds 
depending entirely on flight for locomotion have predominantly clonic fits. The centres for 
the clonic and tonic movements are localized in the pontobulbar region. 


Pharmacological Studies of Decerebrate Rigidity. 

A study of the drugs exciting or depressing the tonic centres of the medulla in decerebrate 
cats and dogs. 

Among excitatory drugs are considered caffein, harmin, cardiazol, coramin, and codein. In 
the depressor group morphine apd some barbiturates are studied. The action of morphia is of 
special interest owing to its being transformed from a depressant to a stimulant when the tonic 
centres have been previously sensitized with cardiazol or caffein. 


Letasthenia and Hypochondria. 

By leiasthenia is understood a general asthenia of the autonomic musculature, manifesting 
itself chiefly as gastro-intestinal and vascular hypotonia. The concomitant psychical symptoms 
are those of hypochondria. Mydriasis is a characteristic objective symptom of leiasthenia. 


The Convulsive Treatment of Hysterta and Psychasthenia. 

Fourteen cases of hysteria treated by cardiazol convulsions showed a complete remission in 
seven cases, incomplete in six, and one case was refractory. The results in cases of psychas- 
thenia were less satisfactory. A remission was only obtained in two out of seven cases. 


Diffuse Juvenile Psychotic Encephalosts. 

The author claims to have isolated in schizophrenia a morbid entity that he calls diffuse 
juvenile psychotic encephalosis. It is claimed that the histopathology of the cortex obtained 
by biopsy gives support to this thesis. 


SOVET. PSICHONEVROL. 


VOL. XVII. 1941. 
Some Neuropathological Problems in the mare of Contemporary oe Theory. 
Rontchevskt, S. . : . soe @ 
The Effect of Typhoid Fever on Schizophrenia. Korolenok, C. . ; II 
Convulsion Therapy in Chronic Forms of Schizophrenia. Rotstein, G., “and Dolet, M. ; rÒ 
A Special Form of Toxicosis of the Nervous System in Connection. with Alcoholism. 
Iontov, A., and Rosenberg, A. : 26 


The Influence of the Peripheral Vegetative Nervous System on the Resistance of the 
Walls of Peripheral Vessels. Erzerova, E., Sanovitch, 4., and eee S. ; ; 37 


Chronaxie in Neuritides of the Facial Nerve. Zingermann, M ni ; A : 42 
The Ditference in the Arterio-venous Oxygenation in Schizophrenia. Chevko, A., and 
Chogam, A. x bee Spa: a . ; ‘ ‘ : ‘ : ; : : 45 
' Z. ANGEW. PSYCHOL. 
VOL. LIX. l 1940. 
Daydreams of Youth in India. Ruenaufer, H. . 319 


Problems of Strictly Mathematical Thinking i in the > Light of Heredo-characterology. 
Requard, F. : . ; : ‘ f . - 35! 
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Z. KINDERPSYCHIAT. 


VOL. VII. = 1941. 
The Place of Psychiatry in the Swiss Penal Code for Minors. Tramer, M.. . ; 129 
Juvenile Delinquency. Favre, A., and Genet, E. . 146 
Tbe Organization for the Observation of Young Criminals in thè Canton of Fatih. 

Lutz, J. . . 162 
Qn the Functional Sienihaaiice of Certain Alterations in Language. Fontes, V. . 173 
Psychiatric Observations of Children during the War in Finland, 1939-40. Brander, T. 177 
An Abused Child. Stachelin, J. E. : ; ; ‘ 2 ; 187 

ZBL. PSYCHOTHERAP. 
VOL, XII. 1940. 
Psychotherapy and the Science of Heredity. Luxenburger, H. . i a gh sy 195 
rhe Existential Forms of Domination and Evasion. Darck, J. .- 223 
Sound-eidetic Phenomena in a Neurotic Child and its Treatment by Autogenous Train- 

ing. Schultze-Niemann, M. ‘ i ; ; : : 241 
Contributions to the Problem of Frigidity. Besold, F. ; ; ; : : - 249 
The Causes of Vocational Instability of Dissocial Youths. Waldheim, O. S.v. . . 256 


Z. PSYCHOL. 


VOL. CXLVIII. 1940. 
In Memoriam: Friedrich Schuinann. Metzger, W. . >. : ; ; 4 : I 
In Memoriam: E. R. Jaensch. Fischer, G. H. ; ; 19 
German Psychology as seen from Abroad, and the Really Neutral Observers: Jaensch, 

E. R. ; ; . ; . : : ; QI 
Psvchology as a Cerman Scende: TN J. v. ; : ‘ i ; mi A 100 
Contemporary Problems of Psychology. Simoneit, M. . , : ; : = E92 
Experiments on Perception. Kleint, H. . . f ; 145 
Visual Size. A Study of a Theory of Perception Based on Fidetics. . Finkenstddt, E. . 205 
*Tendencies and Prospects of a Heredo-psychological Study and its Relations to the 

Theory of Types. Fischer, G. H. 265 
*Heredo-psychological Group Studies Using the Method. of Integrational Typology. 

Lens, E. . 287 
A Correction of Misunderstandings it in the ‘Theory of Perception and a Reply to Mr. E. 

Fleischer in Basel. Jaensch, E. R. : : ; ; . ; ; ; P 361 
A Rebuttal. Fleischer, E. i ; ; : : . . : ‘ : 363 
VOL. CXLIX. r 1940. 
The Nature and Forms of Consciousness. Groos, K. : ’ . : : : I 
Experiments on Perception. Conclusion. Kleint, H. . : : . : j 31 
Inventory of an Abnormal Memory for Dates. Hennig, R. ; ‘ ‘ i : 83 


Tendencies and Prospects of a Heredo-psychological Personality Study and its Relations to the 
Theory of Types. 

Each gene may determine the development of several characteristics, and each characteristic 
may result from the interaction of several genes. Individual traits develop as products of the 
mutual reactions between genes and plasm under unique conditions, so that the question of 
material carriers of heredity loses in importance. Three approaches are used to analyse the 
structure of personality : (1) The theory of functions, tracing the appearance of traits from the 
mental events which result from psycho-physical dynamics ; (2) typology, which studłes the 
eeneral regulatory functions which together determine the relations of persons belonging to 
different natural groups, to their environment ; (3) the theory of character structure which 
explains the development of individual traits irrespective of the individual’s ontological type. 
Lenz's study uses the second approach. The author reviews numerous previous studies. 

H. Beaumont (Psychol. Abstr.). 


Heredo- Psychological Group Studies Usine the Method of Integrational Typology. 
The author examined 368 persons from 11 different regions in Germany with a test battery 
ı consisting of (1) a rotating disc containing a spiral to test perceptual reactions and after-images ; 
i2) a metronome which (a) beats at a rate different from the natural tempo maintained by the 
subject in tapping and (b) indicates the rate at which the subject is to tap; (3) a tracing test in 
which the sides of a question mark cut in a metal plate may not be touched ; (4) a scissor-like 
apparatus which the subject is required to open up as far as possible repeatedly while holding 
it against his chest; (5) an association test; (6) a cancellation test; (7) the Rorschach test. 
Results were correlated with the ontological types to which the subjects belonged (Jaensch). 
The author concludes that adjustment to society, social feeling and leadership qualities are 
determined by the organic structure. Stability of structure determines the volitional capacity 
and ability to follow directions. All types showed some measure of egocentricity and vanity, 
but these traits were differentially motivated. H. Beaumont (Psychol. Abstr.). 
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1. Pharmacology and Treatment. 


Action of Bulbocapnine on Extrapyramidal Tract. III. Uehara, Taro. [Japan. J. Med. Sa., 
4, Pharmacol., 12, Nos. 2, 3, Proc. Japan. Pharmacol. Soc., 18, 86-7 (1939). (Pub. 1945) 
(in German).] . 

Injection into the brain of rabbits produces convulsions first on one side and later over tke 
whole body. Subcutaneous injection of roo mgm. per kg. into rabbits after extirpation pi half 
of the cerebrum produces tremor and clonic convulsions of the whole body. Injection“of 200 
mgm. per kg. into decerebrate rabbits produces convulsions, increase of urine flow and defaeca- 
tion. Hypokinesis, increased tendon reflexes and catalepsy occur in cats after injection of the 
extract into the brain. B. C. P. A. (Chem. Abstr.). 


Pellagra and Glossitis ; Sodium and Potassium Values in the Blood; Treatment with Sodium 
Chloride. Gilsanz, V., and Larregla, N. [Z. Vitaminforsch., 10, 223-8 (1940).] 

In six pellagrins the blood was characterized by low values (av. 0-185 per cent.) for Na and 
high values (av. 0-32 per cent.) for K. Approximately the same condition existed in nine patients 
with deficiency glossitis. Two of the six pellagrins improved when treated with 6 gm. NaCl dauy 
plus yeast and liver extract. Josern S. HEPBURN (Chem. Abstr.). 


Effect of Nicotinic Acid on the Blood-sugar Level and its Relationship to Adrenaline Hy perglucaemia. 
Cherkes, L. A., and Rozenfeld, E. L. [(Biokhimtya, 6, 58-65 (tn English, 66) (1941).] 
Large doses (1 gm.) of nicotinic acid injected into rats cause hypoglucaemia and inhibit the 
course of adrenaline-induced hyperglucaemia. Small doses do not affect the blood-sugar level. 
T. Laanes (Chem. Abstr.). 


“Adaption ” of the Central Nervous System to Varying Concentrations of Alcohol in the Blood. I. 
Mirsky, A. Piker, P. Rosenbaum, M., and Lederer, H. (Quart. J. Studies Alc., 2. 
35-45 (1941).] 

In eight human subjects who had long been addicted to alcohol repeated doses of alcohol 
(o-25-1 gm./kgm. in 30—50 per cent. solution) were given at intervals of one or more hours. 
Gross signs of intoxication appeared when the blood-alcohol level reached approximately 200 
mgm. per cent. The intoxication symptoms disappeared within 4-10 hours, despite the fact 
that the blood-alcohol level had been maintained or increased by the repeated doses of alcohol. 
This suggests that the central nervous system may be capable of becoming “ adapted ”’ to 
alcohol. The results also reflect doubt on the validity of use of blood alcohol concerned as 4 
criterion of intoxication. Metrazole, previously recommended for treatment of alcohol coma. 
has been found to induce disappearance of intoxication symptoms at a blood-alcohol level higher 
than that from which the subject would have made a spontaneous recovery. 

` MARION Horn (Chem. Abstr.). 


The Action Mechanism of Morphine and Heroin on Respiration with Special Consideration of. 
Our Knowledge of the Respiratory Centre. Matumoto, Hirosi. [Folia Pharmacol. Japon., 
82, 11-38 (Breviarta 2-4) (1941).] 

In rabbits after the brain was exposed various drugs were applied locally at different levels. 
Sections were made to determine nerve paths. The respiratory centre was found to lie in the 
pons and medulla. Small doses of heroin and morphine depressed it, whereas large dose 
accelerated respiration. This latter effect was due to increased reflexes. 

G. H. W. Lucas (Chem. Abstr.). 


Gastro-intestinal Motility tn the Albino Rat after Administration of Amphetamine Sulphate. Smith 
‘Erma, and Penrod, K. E. (Proc. Soc. Exptl. Biol. Med., 47, 418-19 (1941).] 
Amphetamine sulphate relaxes the stomach and small intestine, constricts the pylorus and 
delays the passage of material along the gastro-intestinal tract. Isolated segments of colon arr 
stimulated by small doses and inhibited by larger doses. L. E. GiLson (Chem. Abstr.). 


Antagonism of Benzedrine to the Central Depressant Effects of Morphine. Handley, Carrol 4.. 
and Abreu, Benedict E. [Anaesthesia and Analgesia, 20, 212-15 (1941).] 

A study of the antagonism of ephedrine sulphate, caffeine sodio-benzoate and benzedrine 
sulphate to the cortical and respiratory depression of morphine in rabbits showed that benzedrine 
was more effective than the other two in counteracting the morphine. 

G. H. W. Lucas (Chem. Abstr.) 


A Pharmacologic and Clinical Re-evaluation of Amphetamine Sulphate (Bensedrine). Cameron. 
Wm. M., and Kasanin, J. [New Engl. J. Med., 224, 544-50 (1942).] 

The possible correlations between structure and action of amphetamine (1) and related 
compounds are discussed. (1) is less potent than adrenaline, arterenol and tyramine. Since 
increased length of side-chain and absence of OH groups are associated with increased toxicity, 
(1) may have relatively high toxicity and, until further studies have been made, other amines 
should be used for peripheral effects on the cardiovascular, gastro-intestinal and other systems 
(1) is not sympathicotropic and should not be equated with other amines. 

B.)RoMarn (Chem. Abstr.). 
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The Site of Action of Narcotics in Respiratory Processes. Michaelis, M., and Quastel, J. H. 
[Biochem. J., 35, 518-33 (1941).] 

The effects of chloretone (I) on the oxidations of glucose (II), Na lactate (III) and Na pyruvate 
(IV) in the presence of brain tissue were studied. Concentrations of (1) which effected large 
inhibitions of aerobic oxidations had little effect upon the anaerobic oxidations. Anaerobic 
glycolysis by brain was not inhibited by high concentrations of (1). Anaerobic oxidations of 
(I1), (III) and (IV) in the presence of brain tissue and of a carrier such as pyocyanine could be 
tolowed by the ferricyanide technique. Anaerobic oxidation of (III) by ferricyanide, in the 
_ presence of crushed yeast, was followed manometrically in the absence of added carriers and 
was only slightly inhibited by (I). The addition of crushed yeast to skeletal muscle extract 
containing glycerophosphate (V) produced a narcotic-sensitive respiratory system. The follow- 
ing systems became highly narcotic-sensitive when a cytochrome oxidase preparation was added : 
liver glucose dehydrogenase, cozymase and glucose; dialyzed skeletal muscle extract, cozymase 
and (V). (I) did not inhibit the reduction of heart flavoprotein by reduced cozymase or the 
reduction of methylene blue by reduced flavoprotein. It exercised strong inhibition of the O 
uptake of a system composed of skeletal muscle extract, cozymase, flavoprotein, cytochrome 
oxidase and (III). The results suggest that (I) affects largely either a special flavoprotein or 
some component of the tissue respiratory system which plays an intermediate role between 
tlavoprotein and cytochrome oxidase. E. W. Scott (Chem. Abstr.) 


Studies on the Neuromuscular Junction. XXIV. The Repetitive Discharge of Mammalian Motor 
Nerve Endings after Treatment with Veratrine, Barium and Guanidine. Feng, T. P., and 
Li, T. H. (Chinese J. Physiol., 16, 143-56 (1941) ; cf. ibid., 15, 405, 433 (1940).] + 
Mammalian motor nerve endings give. more or less prolonged repetitive discharges after 
treatment with veratrine (1), Ba or guanidine, essentially like the motor nerve endings of amphi- 
bian muscle. After intravenous injection of suitable amounts of (1) the nerve fibre in the sciatic 
nerve trunk also gives a prolonged, repetitive response. The ability of the motor nerve endings 
and nerve fibres to give repetitive discharges after (I) is entirely unaffected by additional treat- 
ment with curare ; this constitutes a fundamental difference between the after-discharge pro- 
duced by (I) and that caused by eserine (II). Another difference from (II) is that (I) as a rule | 
does not produce any spontaneous discharges as (II) does, although it usually produces more 
abundant and prolonged after-discharges than (II). On one exceptional occasion (I) produced 
very intense and continuous spontaneous discharges at the motor nerve endings. These dis- 
charges were greatly increased by curare. LEONARD KAREL (Chem. Abstr.). 


Insulin Hypoglucaemia, Especially the Metabolism and Sugar Tolerance. Nisino, Ryoiti. (Mitt. 
med. Akad. Kioto, 81, 297-362 (in German), (in Japanese, 378-81) (1941).] 

In normal adult male rabbits, which had been fastened on a restraining board, the blood 
sugar (I) increased from an initial value (before restraining) of 111 mgm./dl. to 146 mgm./dI. 
after 30 min., reached a maximum after about 2 or 3 hrs., and then gradually diminished ; at 
the end of 5 hrs. (I) was 164 mgm./dl. The aqueous humour sugar (II) was 127 mgm./dl. after 
30 min. of restraining and rose to 187 mgm./dl. after 5 hrs. The cerebrospinal fluid sugar (IIT) 
was 86 mgm./dl. after 30 min. of restraining, attained a maximum of 112 mgm./dl. and after 
5 brs. was 106 mgm./dl. The body temperature fell gradually from 38-6 to 37:3°. If the rabbits, 
which were fastened on the restraining board, were made as hypoglucaemic as possible byre- 
peated injections of old insulin (Minigrin, Takeda) (total of 29 units) (acute transitory insulin 
hypoglucaemia), (I) fell from 149 to 55 mgm./dl., (II) from 123 to 57 mgm./dl. and (III) from 
88 to 44 mgm./dl. ; the body temperature fell from 38-9 to 36-9°. In chronic protracted hypo- 
glucaemia produced by the repeated injection of protamine-Zn-insulin (Squibb, ‘total of 26 
units) (animals not restrained), (I) fell from 156 to 29 mgm./dl., (II) from 128 to 31 mgm./dl., 
and (III) from 72 to rg mgm./dl. In half the cases the body temperature fell below normal, 
while in the remaining animals, because of violent convulsions, it remained rather high until the 
Sudden death of the animal. The shift in (II) and (III) upon restraining and injecting insulin 
was principally a secondary effect resulting from the shift in (I) and was much slower. At the 
end of the experiment, therefore, (11) was higher than (1), while the reverse was true at the begin- 
ning of the experiment. In insulin hypoglucaemia the metabolism was lowered very strikingly 
in the brain tissue and moderately so in the adrenal glands and lungs, but was slightly accele- 
rated in the kidney cortex and was not especially changed in the liver. Chiefly the lowered 
metabolism of the brain (and adrenal glands) must be considered as a clinical symptom in insulin- 
shock therapy. During the recovery from the coma by the administration of sugar the meta- 
bolism of the organs increased in the order: (1) brain, (2) adrenal glands and lungs, (3) kidney 
cortex, liver and others, until the organs could again function. The optimum concentration 
of added glucose for the tissue respiration of the cerebral cortex, diencephalon, adrenal glands, 
liver, lungs and kidney cortex, was: (a) controls (normal blood sugar), 0-2, 0°2, 0°3, 0°2, 0°3, 0'2 
per cent.; (b) acute transitory insulin hypoglucaemia, 0-3, 0'2, 0-2, o'I, 02, 0-2 per cent. ; (c) 
chronic protracted insulin hypoglucaemia, 0'3, 0*3, 0°3, 0'1, 0'2, 0'2 per cent. respectively. The 
statement of Iizuka (J. Japan. Internal Med. Soc., 20, 141 (1932); 21, 478 (1933); 22, 613 
(1934)), that glucose is not injurious to tissue if used in concentrations up to 0-3 per cent. is 
confirmed. The toxic concentrations of glucose must exceed o-5 per cent. with the exception 
of the liver and, in the experiments on chronic hypoglucaemia, of the.lungs., (During the change 
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from the normal state to insulin hypoglucaemia the sugar tolerance of the cerebral tissue increas 
while in the adrenals (only in transitory hypoglucaemia), lungs and liver it becomes lower a 
in the kidney cortex it is not noticeably changed. R. BERGGREN (Chem. Abstr.). 


The Effect of B-erythroidine on Metrazole Convulsions. Brown, J. R., Essex, H. E., and Moersc 
F. P. (Proc. Staff Meetings Mayo Clinic, 16, 264-9 (1941).] q 
B-Erythroidine (1) produces a curare-like flaccid paralysis when given intravenously to rabbits: 
and dogs. In over-doses (I) produces respiratory paralysis and deatb. For any particular: 
dose its effects are more consistent in dogs than in rabbits and the danger of respiratory paralysis. 
is less. (I) can be used effectively and with reasonable safety to reduce markedly,the severity, 
of metrazole convulsions in rabbits and dogs. The effects of (1) are counteracted by moderate 
doses of prostigmine ; the effect begins in 30—60 secs. RurtH BERGGREN (Chem. Abstr.). 


The Use of B-erythroidine Hydrochloride in Metruzole Therapy : A Preliminary Report. Williams, 
Jonathan M. (Ohio State Med. J., 87, 849-54 (1941).] 

Erythroidine (1) is a drug with marked curare-like effects. The intravenous administration 
of (I) to human subjects is attended by peripheral relaxation of the skeletal muscles. The 
muscles innervated by cranial nerves are most susceptible ; the diaphragm is least susceptible. 
(1) diminishes the intensity of metrazole convulsions and thus prevents vertebral compression 
fractures. (I) has definite toxic properties. When given too rapidly and in too concentrated 
a dosage (I) may seriously interfere with the conduction mechanism of the heart and cause death 
Some individuals may show marked cardiac susceptibility to (I) even when it is gives 
under carefully standardized conditions. Further study of the properties of (I) is 
necessary before it can be recommended unqualifiedly for general use. 

R. BERGGREN (Chem. Abstr.). 


The Influence of Various Pharmaceutical Agents on Metrazole Convulsions. Sibata, K. [Hukuoka 
Acta Med., 88, 107-16 (in Japanese), (in German, 6-7) (1940).] 

In rabbits the narcotic dose (in gm./kgm.), the dose (in gm./kgm.) necessary to inhibit the 
convulsion produced by the subsequent injection of the minimum convulsive dose of metrazole 
(I) (01025 gm./kgm.) and the duration of the convulsion-inhibiting action were : Phenobarbital! 
(intravenous) 0:07, 0°02, 27 hrs. ; pernocton (intravenous) 0-02, 0:007, 40 min. ; barbital (intra- 
venous) 0:04, 0°03, 40 min.; chloral hydrate (subcutaneous) 0-2, o'r, 5 hrs.; and KBr (sub- 
cutaneous) 0°03, 0015, 35 min., respectively. Scopolamine-HBr did not inhibit the (1) con- 
vulsions ; it can, therefore, be used during treatment with (I). Strychnine nitrate intensified 
the (1) convulsions. Adrenaline-HCl and atropine sulphate intensified the (1) convulsion slightly, 
while pilocarpine exerted an inhibitory effect. The (I) convulsions are intensified by substances 
which stimulate the sympathetic system and inhibited by those which stimulate the para- 
sympathetic system. RuTH BERGGREN (Chem. Abstr.). 


A Pharmacological Study of Some New Synthetic Hypnotics. Nelson, John W., Lyster, Stanley C., 
and Cartland, George F. (J. Am. Pharm. Assoc., 80, 180—2 (1941).] 

Eighty-seven compounds (76 described by Blicke and Centolella (C.A., 38, 12745, *), 10 
preparations by Blicke and Centolella but not published, and carbromal U.S. P. (a-bromodiethyl- 
acetylurea, used as reference standard), were studied by intraperitoneal injection in rats for 
estimation of the therapeutic ratio (min. lethal dose/min. hypnotic dose). Six of the most 
promising compounds of this group were studied further by oral administration in rabbits. 
‘Only one compound (ethyl-n-butylacetamide) was found to be more active than carbromal by 
both tests. A. P. C. (Chem. Abstr.). 


Metraszole in the Treatment of Poisoning by Barbituric Acid Derivatives. Kalliner, S., and Rud- 
berg, T. (Nord. Med., 4, 3006-7 (1939) ; Chem. Zentr., 1, 1228 (1940).] 
A case poisoned with 46 c.c. of somnifen’ completely recovered after treatment with 237 
c.c. of metrazole. H. E. WirTH (Chem. Abstr.). 


The Central Origin of the Cardiotonic Action. Hukuda, T. [Sitzber freien Gretl. Ver. med 
Fakultät Katserl. Kyusyu-U niv. Hukuoka (265 Sitzung Nov. 22, 1938) ; Hukuoka Acta Med. 
82, 86-7 (1939) (in German).] 

The number and amplitude of the heart-beats decreased somewhat in most dogs (under 
urethan-morphine narcosis) immediately after the intravenous injection of 2'5 mgm. camphor 
(1) (dissolved in physiological NaC] solution) per kgm. ; after a few minutes they rose to normal 
or above normal values. In rare cases the primary cardiac inhibition was minimal and the 
secondary stimulation appeared immediately after the injection of (1). (I) produced stimulation 
without inhibition in the arrhythmic heart observed on exposure. The effect of (I) in strengthen- 
ing and regulating the action of the heart poisoned with digitalis was especially striking. (l), 
therefore, can exert an inhibiting or an accelerating action on the normal innervated heart. 
In order to investigate the central and peripheral action of (I) separately a 2-dog preparation 
was used, in which the head of dog B was cut from the trunk, exclusive of the spinal cord and 
vagus nerves, and transfused with the carotid blood of dog/A: In most of the cases in which 
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tE} was injected into the anastomosed carotid artery the number and amplitude of the beats 
irecreased. Occasionally, however, they decreased. In such cases the injection of (1) produced 
am increase in the number and amplitude of the beats after section of the vagi. The blood 
pressure also increased. The (I) injected into the carotid artery in this 2-dog preparation 
passed exclusively to the brain ; here, the accelerans fibres formed the only connection between 
the brain and heart. The increase in cardiac action with the central use of (I) must, therefore, 
bee connected with the-stimulation of the accelerans centre (in the hypothalamus ?). Since the 
accelerans action of (I) is diminished if the vagus nerves remain intact, it is clear that (I) also 
Stimulates the vagus centre and can thus cause a central cardiac inhibition. If (I) was injected 
irato the femoral vein of the trunk isolated from the head, the amplitude of the beats always 
‘ituminished. (I) exerted this same action on the isolated heart of the dog. The heart separated 
z=rom the accelerans centre is, therefore, inhibited by (I). (I) evidently has a cardiotonic action 
‘wnly if the heart is connected with the brain, and since the increase in number and amplitude 
3 beats appears as a result of the accelerans stimulation of the cerebral accelerans centre. Vita- 
«-amphor,.cornidine (coramine), metrazole and caffeine likewise produce a cerebral promotion 
<f the cardiac action. This, however, is influenced with varying intensity by the central vagus 
stimulation. With vitacamphor the vagocentral inhibition is absent, so that the cardiac stimu- 
lation appears more readily. Cornidine and caffeine produce marked vagocentral inhibition, 
while the central promotion of the cardiac action is not striking. Caffeine and metrazole can 
reinforce the normal dog heart entirely independently of the centre. The above analeptics 
stimulate the vasoconstrictor centre and the centre of the accelerans nerve which is functionally 
identical with the vasoconstrictor. The clinically established fact that the analeptics in thera- 
Peutic doses restore consciousness, strengthen the respiration and relieve hiccups indicates 
that their seat of action is localized chiefly in the brain. The cardiotonic action can, therefore, 
be considered as a local sign of the central stimulation. RutH BERGGREN (Chem. Abstr.). 


2. Biochemistry, Pathology and Physiology. 


Lead Encephalopathy. Two Cases with a Hypothesis of the Biochemical Pathogenesis. Kowaloff, 
Irving. [Am. J. Diseases Children, 61, 547-56 (1941) ; cf. C.A., 88, 69597.) 

No correlations were found between the degree of toxic injury and the level of Pb in the 
blood or degree of structural deterioration of the brain. A direct correspondence was between 
the Pb content of the brain and the extent of degenerative changes. The primary pathological 
change in the brain appeared to be a chemical disturbance induced by Pb, acting in accordance 
with the solubility product principle with respect to Pb (PO,)3, inhibits phosphorylation of 
dextrose, thereby interfering with the metabolism of the brain. Intravenous administration 
of dextrose phosphate, thiamine hydrochloride and nicotinic acid is suggested as a means of 
controlling the convulsions of Pb encephalopathy. E. R. Main (Chem. Abstr.). 


Creatinine-creatine Excretion in Schizophrenics. Horvath, S. M., and Corwin, W. [Am. J. 
Physiol., 188, 679-85 (1941).] 

Creatine is present in the urine of adult schizophrenic males. When they were on a meat- 
free diet, creatine was still observed in 86 per cent. of the urines examined. Creatine was found 
in the urine of female schizophrenics at all times. In both sexes creatinine excretion varies 
considerably and differs from day to day more than 20 per cent. 

E. D. WALTER (Chem. Abstr.). 


Alcohol and Epilepsy. Lennox, Wm. G. (Quart. J. Studies Alc., 2, 1-11 (June, 1941).] 

Of 1,254 patients with epilepsy who were 15 years old or over, 26 per cent. used alcohol 
moderately and 6 per cent. used it to excess. These figures are not greater than for a control 
group of non-epileptics. Alcohol was observed to be a factor in producing seizures in 6 per cent. 
of the 1,254 patients, and in 21 per cent. of those who used alcohol. In the group of frequent 
users, 57 per cent. reported that seizures sometimes or frequently followed indulgence, especially 
during the ‘‘sobering-up ” period. The physiological or chemical mechanism whereby alcohol | 
produces seizures in predisposed persons in the ‘‘ sobering-up ” period is not clear. 

MARION Horn (Chem. Abstr.). 


X-Ray Diffraction Studies of Nerve Lipides. Bear, Richard S., Palmer, Kenneth J., and Schmitt, 
Francis O. [J. Cellular Comp. Physiol., 17, 355-67 (1941); ; cf. C.A., 84, 1752.] 

X-ray diffraction data were obtained for individual nerve lipides, including lecithin, cephalin, 
sphingomyelin, kerasin, phrenosin and cholesterol, and from mixtures of these in various com- 
binations and relative concentrations. These were investigated in the dry state and as 33 per 
cent. emulsions in water. Both in the dry and in the wet condition these molecules occur as 
bimolecular leaflets. Dry mixtures of the various lipides show limited ability to form a mixed 
homogeneous phase, although this tendency is increased remarkably on wetting. Cephalin-con- 
taining enulsions show particularly large identity periods. The data are useful in identifying 
lipides in mixtures, such as in total lipide extract of brain and in dried medullated nerve, and 
also in detecting impurities in preparations of pure lipides. 
l FELIX SAUNDERS (Chem. Abstr.). 


380 ‘ BIBLIOGRAPHY AND EPITOME. [April, 


< 


The Effect of Rickets and of Ergosterol on the Brain and Liver Calcium of Young Rais. Linder. 
Geoffry C. (Biochem. J., 84, 1574—9 (1940).] 

The mean concentration of Ca in the brains of normal white rats was 4°7 mgm./1oo gm. o: 

fresh tissue. In liver it was 3°3 mgm. The brain Ca was decreased and the liver Ca unchanged 

in rickets produced by a high-Ca low-P diet. The brain Ca was increased in acute ergostera: 


poisoning. The liver Ca was also increased, partly as a result of lessened food consumption. 
E. W. Scott (Chem. Abstr.). 


The Local Activity Around the Skeletal Neuromuscular Junctions Produced by Nerve Impulses. 
Feng, T. P. (Biol. Symposia, 8, 121-52 (1941) ; cf. C.A., 82, 6316}, 4.) 

Chiefly a discussion of the group of closely related local phenomena associated with the neuro- 
muscular block occurring during high-frequency tetanic stimulation, i.e. with Wedensky inhibi- 
tion (W.I.). W.1. can be greatly intensified and made to develop at abnormally low frequencies 
of stimulation by many drugs, as curare, procaine, atropine, eserine and guanidine, and many 
cations, of which Ca and Ba are especially interesting. There is at present no convincing ground 
for supposing that acetylcholine is not involved in the essential transmitting mechanism, but 
has merely a regulatory function. If the spike potential and the liberation of acetylcholine 
in the nerve endings are intimately coupled concomitant events, the least arbitrary view at 
present is perhaps that which allows the actions of acetylcholine and of the spike to be mutually 


reinforcing, forming together an exciting complex which might even include other elements, 
e.g., K ions. Ruru BsRGGREN (Chem. Abstr.). 


The Metabolism of the Brain and the Humorally Active Substances of the Central Nervous System. 
Rubel, V. M., Frid, A. 1., and Kislinskts, A. N. (J.PaAystol. (U.S.S.R.), 27, 58—69 (19389) ; 
Chem. Zentr., 1, 2497 (1940); cf. C.A., 84, 51361.) 

Trepanned dogs were subjected to acoustic, alimentary and electrical stimulation, after which 
the arterial and venous blood (from the sinus sagittalis) were examined to determine the content 
in residual and lipoid N, the final NH, value and the content in NHs3-forming substances (in 
mgm. per cent. N). The absorption spectra in the ultraviolet region were determined and the 


physiological action on isolated frog hearts was studied. The results are discussed at length. 
M. G. Moore (Chem. Abstr.). 


Influence of Fever on the Vago-insulin and Sympathetico-adrenal Systems. Feldman, J., and 
Gellhorn, E. (Endocrinology, 29, 141-3 (1941).] 

Typhoid-paratyphoid vaccine causes a hyperglucaemia in the normal, a hypoglucaemia ın 
the adreno-demedullated, and no change in blood sugar in the adreno-demedullated-vagotomized 
rat. The vaccine causes a discharge over both sympathetico-adrenal and vago-insulin systems. 
the effect of the former predominating. This interpretation is supported by.the fact that hyper- 
glucaemia is more marked and prolonged in the vagotomized rat when compared with the normal 
animal. Similar relations appear in the study of the body temperature of these animals. 


Whereas normal and vagotomized rats react with hyperthermia, the adreno-demedullated rats | 


show a hypothermia in response to the vaccine. The excitation of the autonomic centres is 

not the result of fever but, on the contrary, variations in body temperature result from the 

injection of vaccine by means of its effects on the vago-insulin and sympathetico-adrenal systems. 
FELIX SAUNDERS (Chem. Abstr.). 


The Action of Acetylcholine on the Spinal Cord. Beritov, I. S., and Bakuradtse, A. [Acta Med. 
U.R.S.S., 2, 371-83 (1939); Chem. Zentr., 1, 2028 (1940); cf. C.A., 84, 8052°.] 

In spinal cats local application of acetylcholine on lateral and dorsal portions of the spinal 
cord produced the same effect as stimulation of the corresponding dorsal roots. However, the 
effect was more pronounced in the region of segments VIII-VI than in that of segments II-V, 
although both regions are equally sensitive to electrical stimulation. Direct stimulation of the 
anterior horn cells was not possible, and stimulation of the dorsolateral portion of the cord could 
not be successfully repeated at the same short intervals as the stimulation of the anterior roots. 
Moreover, a series of inhibiting effects could be detected after application of acetylcholine, 
which indicates that its point of attack had been transferred to the intercalated neurons. Con- 
clusion : Acetylcholine is not to be considered as a chemical carrier of the stimulus in the spinal 
cord, but it only plays a role as a product of metabolism. M. G. Moore (Chem. Abstr.). 


The Distribution of Acetylcholine in the Peripheral and the Central Nervous System. MacIntosh, 
F.C. (J. Physiol., 98, 436-42 (1941).] 

In the peripheral nervous system of the cat, the distribution of acetylcholine (I) is the same 
as that of cholinergic fibres. In the spinal cord of the dog (I) occurs in the grey matter, and in 
those parts of the white matter containing efferent axons, but not in those parts of the white 
matter containing only afferent axons. In the cat brain the distribution of (I) does not run 
parallel to that of cell bodies or svnapses. The cerebral cortex, and some nuclei and tracts, are 


relatively rich in (I) ; other nuclei and tracts, relatively poor. - 
E.D Watters (Chem. Abstr.). 
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Pseudokalk in the Diencephalon. Kasuga, Y. (Hukuoka Acta Med., 82, 1789-1813 (in Japanese), 
(in German, 110-13) (1939).] 
Pseudokalk (I) was found in 88 of 120 brains of persons 2-81 years old who had died of various 
i ; in 57 cases (I) was found in the vessel walls, almost exclusively in the media of the 
arteries ; in 80 cases (I) occurred free in the tissues. The (I) in the vessel walls occurred more 
frequently in the medial than in the lateral portion of the pallidum. (I) occurred most frequently 
in the pallidum, relatively frequently in the corpus striatum, and rarely in the cerebellum, 
cornu ammonis, internal capsule and thalamus. (I) was found in the cerebellum and cornu 
ammonis in 8 cases each of the 75 cases studied. Deposition of (I) in the vessel walls in the 
globus pallidus was rare in childhood, but increased in intensity and frequency with age. The 
free (I) in the tissues appeared to bear no relation to the age. (I) in the vessel walls was found 
more frequently in cancer and paralysis than in pulmonary tuberculosis, schizophrenia and 
summer encephalitis. The age of the patient in paralysis and the disease itself in cancer 
appeared to have the greater influence in the deposition of (I). The free (I) in the tissues occurred 
more frequently in pulmonary tuberculosis and schizophrenia than in the other three diseases. 
The CaSO, reaction was frequently distinctly positive in the (I). HCl caused no evolution of 
gas. The Kossa reaction was negative in one case, frequently partly positive and rarely wholly 
positive ; a positive Kossa reaction was found in 36 out of 57 cases with (I) in the vessel walls 
and in 42 out of 80 cases with free (1). The purpurin reaction was indefinite, but an intense 
purpurin red coloration always appeared in cases with a strongly positive Kossa reaction. The 
Fe test was always positive except in cases under four years of age. In control sections (two 
brains with Ca deposition in the focus of softening in Japanese summer encephalitis, highly 
sclerosed aorta with calcification, and sublimate kidneys with distinct calcification) the Ca dis- 
appeared completely after decalcification (5-10 per cent. HNO; solution) for ro min., while 
after prolongated decalcification (up to two weeks) (1) remained almost unchanged in colour 
and form in the haematoxylin preparations. After chemical removal of Ca and Fe the (I) in 
the haematoxylin preparation also showed the same form and colour as before treatment. 
Histochemically (I) is quite different from the true lime. The fat reaction (Sudan III) was 
positive in only one case of the ten studied. The colloid reaction of Russel and Pappenheim 
was indefinite. The xanthoprotein reaction was not electively distinct. The (I) and glycogen 
reaction and staining with mucicarmine and methyl violet were negative. At the sites of deposi- 
tion of the free (I) previous changes in the ganglion cells and other histopathological changes 
Were absent. Progressive degeneration and necrosis of the vessel wall or tissue were absent 
in (I) deposition in the vessel walls. (I) was found most frequently in the pallidum, in which 
the Fe reaction was always positive and free fat was found in the tissue. (I) is considered to be 
a product of the metabolism of this specific region. (I) is probably a kind of protein material 
of the tissue fluid. The occurrence of free (1) can be considered physiological. Certain dis- 
crepancies between these results and those of Ostertag (Arch. path. Anat. (Virchows), 275, 828- 
$9 (1929)) areattributed to racial differences. RutH BERGGREN (Chem. Abstr.). 


The Oxidation of Various Sugars by Brain Tissue. Bernheim, Frederick, and Bernheim, Mary L. C. 
(J. Biol. Chem., 140, 441-4 (1941) ; cf. C.A., 8B, 36948.) 

The molar concentrations at which half the maximum velocity is obtained for the oxidation 
of glucose, mannose, maltose and fructose by washed rat brain suspension are, respectively, 
4X ro, r'4 X 1074, 5°6 X 1073, 1°7 X 1072 M. The oxidation of these sugars is inhibited 
by iodacetate, 2, 3, 5-triiodobenzoate and fluoride. Glucose and mannose are oxidized more 
slowly at pH 6°7 than at 7°8. The reverse is true for maltose and more so for fructose. Glucose 
and mannose can inhibit the oxidation of maltose and fructose. Arabinose, raffinose, rhamnose, 
galactose, xylose, trehalose, sucrose and glucosamine are not oxidized. 

A. P. Lotnrop (Chem. Abstr.). 


Actions of Eserine-like Compounds upon Frog Nerve-muscle Preparations, and the Blocking of 
Neuromuscular Conduction. Cowan, S. L. [Proc. Rov. Soc. (London), B, 129, 392-411 
(1940).] 

In frog nerve-muscle preparations kept in ‘Ringer solution at a temperature of 14-18° for 
several days, the minimum interval, at which two successive shocks produce a summated mus- 
cular response, is prolonged by eserine and eserine-like compounds and decreased by atropine 
and curarine. When Ringer solution of half the usual Ca content is used, the response is not 
decreased by an interpolated extra shock even in the presence of an eserine-like compound. 
Prostigmine influences but little the recovery of excitability in the nerve at the point of stimu- 
lation, but prolongs the slower peripheral recovery ; this prolongation is reversed by curarine. 
In block of neuromuscular transmission, owing to rapidly repeated nerve stimulation, a decrease 
occurs in the response to direct stimulation of muscle in Ringer-soaked preparations. In trans- 
mission-block owing to curarine, muscular response to direct stimulation is not decreased by 
nerve-stimulation. JosEerH S. HEPBURN (Chem. Abstr.). 


Cholinesterase and the Vegetative System. Gal. L. [Budap. Orv. Ujság, 17 (1939) ; Med. Klin., 
86, 385 (1940).] . l 

In order to test his hypothesis on the relation between vagotony and various alterations 

in the functions of the organs, Gal has devised a new method of: determining easily and rapidly 
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the activity of the serum cholinesterase. Gal proceeds from the fact that acetylcholine affects 
the synaptic transmission of the impulse from the preganglionic path to the post-ganglionic 
organs. Acetylcholine is broken down by cholinesterase to much weaker cleavage products. 
Vagotony is believed to be a cholinesterase deficiency disease. Various reactions on enzyme 
activity have been carried out to test the functional activity of cholinesterase. The cholin- 
esterase activity was tested qualitatively and quantitatively by means of the opalescence reaction 
using a Leitz nephelometer. The opalescence is caused by the formation of larger conglomerates 
as a result of the action of ACOH. The Tyndall effect is greatest if the magnitude of the particles 
and the length of the visible rays are the same. Ruru BERGGREN (Chem. Abstr.). 


Influence of the Vegetative Nervous System on the Biological Properties of the Brain Metabolites. 
Lokshina, E. S. (Bull. biol. méd. exptl. U.R.S.S., 9, 272-4 (1940) (in French); cf. C.A., 
84, 2449*.] | 

The tonus of the parasympathetic nervous system of dogs was elevated by injection of 
insulin (I) and arecoline (I1). The biological activities of the blood and cerebrospinal fluid were 
evaluated by means of isolated frog hearts. The injection of 025-1 unit/kgm. body wt. of 
(I) into the general circulation was followed by removal of blood and cerebrospinal! fluid in 1, 
1°5 and 2 hrs. In 31 out of 40 cases the cerebrospinal fluid and blood issuing from the brain 
caused a decrease in the activity and an acceleration of the circulation of the isolated hearts. 
The concentrations of sugar and K+ decreased and that of Ca++ increased slightly in the blood 
and fluid in all cases. The injection of a total of 0'03-0'05 mgm./kgm. of (II) in 2-3 injections 
gave similar results in 23 out of 25 cases. Exclusion of the parasympathetic nervous system by 
means of a drop of 1 : 1000-1 : 10,000 atropine, followed by injection of (II), causes a disappear- 
ance of the negative ionotropic effect, and exclusion of the sympathetic nervous system by means 
of 1 : 200,000 ergotamine, followed by injection of adrenaline (III), causes the disappearance of 
the positive ionotropic effect previously obtained, and in some cases leads to a negative ionotropic 
effect. This biological activity is a result of more than one substance, the parasympathioco- 
mimetic substances prevailing and masking the sympathicomimetic substances which appear 
when the vagus is excluded by means of atropine. Boiling of the serum or cerebrospinal fluid 
under reflux for 5-10 min. reinforces the negative ionotropic effect, particularly in the case of 
the fluid. The fact that prolonged boiling in part destroys the parasympathicomimetic sub- 
Stances gives rise to a positive ionotropic effect which does not disappear on exclusion of the 
Sympathetic nervous system. Ultrafiltration destroys the positive ionotropic effect. The fact 
that the dry residue is only slightly active indicates that the mineral constituents are not respon- 
sible for the activity. Since the substances have no effect on the dorsal muscle of the leech, 
they are not identical with acetvicholine. The tonus of the sympathetic nervous system of 
dogs was elevated by the use of thyroidin (1V), thyroxine (V) and (III). The injection of 0'025 
c.c./kgm. body wt. of (IV) into the general circulation of dogs caused little effect. Doses of 
o°5-1 c.c./kgm. were followed by removal of blood and cerebrospinal fluid in 4°§ and 24 hrs. 
Both stimulated the activity and reduced the circulation of isolated frog hearts. The concen- 
tration of sugar and Ca+-+ increased in the cerebrospinal fluid, while K+ decreased in the 
effluent blood from the brain. Similar results were obtainedgwith o°03-1 mgm./kgm. of (V), 
although o’oo1-0'1 mgm./kgm. caused a weakening of heart activity, with the metabolites of 
the thyroid glands, and with a total of o’02—0'05 mgm./kgm. of (III) given in three doses. 
Alternate exclusion of the parasympathetic and sympathetic nervous systems gave similar 
results as before, except that now the svmpathicomimetic substances mask the activity of the 
parasympathicomimetic substances. After boiling for 5-ro min. the cerebrospinal fluid gave a 
negative ionotropic effect, while the blood serum gave first a negative and finally a positive 
ionotropic effect. In this case also the dry substance of the serum and cerebrospinal fluid was 

only slightly active. S. A. Karjyava (Chem. Abstr.). 


The Relation between the Metabolism of the Brain and the Condition of the Haemato-encecphalsc 
Barrier. IV. Nitrogen Metabolism of the Brain. Kassil, G. N. |Bull. biol. méd. expt. 
U.R.S.S., 4, 217-22 (1937); Chem. Zentr., 1, 419 (1940); cf. C.A., 32, 75477.) 

In narcotized dogs the total N in the cerebrospinal fluid was increased. This was probably 
the result of the increased permeability of the haemato-encephalic barrier produced by the 
narcosis. Electrical stimulation of the central nervous system increased the accumulation of 
nitrogenous substances in the blood flowing away from the brain. 

M. G. Moore (Chem. Abstr.). 


The Effect of the Products of Metabolism of the Brain on the Tone of the Smooth Muscles. 
Gerchikova, K. A. [Bull. biol. méd. exptl. U.R.S.S., & (1937); Chem. Zentr., 1, 419 
(1940).] l 

The products of metabolism in the venous blood from the brain of cats and hares, taken with 
the centra] nervous system in a condition of rest, produced a greater increase in the tone and 
peristalsis of the smooth intestinal musculature than was produced either by arterial blood drawn 
simultaneously or by the products of metabolism of the still-living brain tissue. The products 
of metabolism of the brain differed from acetylcholine in their manner of action. 

M._G.)Moore (Chem. Abstr.). 
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Biologically Active Substances of the Metabolism of the Bruin. II. Gerchikova, K. 4. (Bull. 
biol. méd. exptl. U.R.S.S., 5, 234-6 (1938) ; Chem. Zentr., 1, 418-19 (1940) ; cf. C.A., 85, 
5174.] 

The products of metabolism of the brain which strengthen the tone of the isolated smali 
intestine of mammals are substances having relatively small molecules which are thermostable 
and are soluble in ether and in acetone. M. G. Moore (Chem. Abstr.). 


The Influence of the Newro-vegetative System on the Character of the Brain Metabolites. Rosin, 
Ya. A., and Krichevskaya, E. (Bull. biol. méd. exptl. U.R.S.S., 9, 267-71 (1940) (in 
French).] 

Excitation of the sinus carotid of dogs by means of an induction coil caused a sharp decrease 
in K ion and an increase in Ca ion in the cerebrospinal fluid. In most cases the sinusal and arterial 
blood also showed a decrease in K ion, but in about one-third of the cases it increased. In all 
cases blood Ca decreased. After development of hypertension by denervation*of the reflexo- 
genic vascular zones, K decreased in venous and arterial blood and in the cerebrospinal fluid, 
while in all cases Ca increased. Large increases in P in the cerebrospinal fluid were also observed. 
The excitation of the centres of the sympathetic nervous system causes à general - 
excitation of the peripheal sympathetic system and the production of sympathico- 
mimetic metabolites. The latter enter the blood stream and traverse the disturbed 
haematoencephalic barrier, as is indicated by the presence of a sympathicomimetic substance 
in the cerebrospinal fluid and a considerable increase in the Ca/P ratio. 

` S. A. KARJALA (Chem. Abstr.). 


The Influence on the Animal of Thyroid Metabolites Injected into the Cerebral Ventricle. TI. 
Kassil, G. N., Berkovich, E. M., and Plotitsina, T. G. (Bull. biol. méd, exptl. U.R.S.S., 9, 
263-6 (1940) (in French) ; cf. C.A., 84, 523.) 

The intraventricular injection of o'r c.c. of thyroid metabolites (corresponding to 3 mgm. 
of thyroid tissue) or 0°5 mgm. of thyroxine (I) into dogs causes an increase of 30—40 per cent. in 
the R.Q. in 1-1°5 hrs., which returns to normal in 24 hrs. The same effect can be obtained by 
intravenous injection only by the use of 9°2 c.c. (275 mgm. of tissue) of thyroid metabolites or 
20 mgm. of (I). The intraventricular injection of o'r! mgm./kgm. of (I) causes a decrease in 
sugar in the cerebrospinal fluid and finally in the blood in both normal and pancreatectomized 
dogs. This indicates that insulin plays a minor role in causing a sugar decrease in this case. 
Removal of the cerebrospinal fluid after (1) injection, followed by the injection of the former into 
rabbits, causes a reduction in blood sugar in 40 out of 50 cases. The effect is equivalent to that 
obtained with $-} unit of insulin. Conclusion : lhe intraventricular injection of (I) causes the 
formation in the central nervous system of a biologically active substance, different from insulin, 
which causes a decrease in sugar in the cerebrospinal fluid and in the blood. 

S. A. Karjala (Chem. Abstr.). 


The Direct Action of Chemical Agents on the Central Nervous System. Shtern, L. S., Cherechnev, 
I. A., Gromakovskaya, M. M., and Kaplan, L. E. (Bull. biol. méd. exptl. U.R.S.S., 9, 
260-2 (1940) (in French) ; cf. C.A., BA, 494'.] . 

The injection of 50y of acetylcholine (I) into the lateral ventricle of dogs caused a decrease 
in blood K from 17 to 13 mgm. per cent. and an increase in blood sugar from 89 to 109 mgm, 
per cent. Blood Ca showed either no change or a slight decrease. There was an increase in the 
sympathicomimetic action of the blood when perfused through the isolated heart of the frog. 
Under the same conditions the injection of (I) into the general circulation caused a slight increase 
in blood K, with a slight diminution in Ca and sugar. The sympathicomimetic action of the 
arterial blood decreased considerably or even gave place to a parasympathicomimetic effect. 

f S. A. KARJALA (Chem. Abstr.). 


The Production of Prolonged After-discharge in Nerve by Veratrine. Feng, T. P. [Chinese J. 
Physiol., 16, 207-28 (1941) ; cf. preceding abstr.) 

The production df prolonged after-discharge (I) in the common amphibian sciatic nerve by 
veratrine is demonstrated both with the muscle as the indicator and by direct recording. with 
the cathode ray oscillograph. In an ordinary nerve-muscle preparation a portion of whose 
nerve alone has been soaked in 1 : 100,000 veratrine for about 1 hr., a single shock applied to the 
nerve always calls forth a more or less prolonged tetanic contraction of the muscle. With oscillo- 
gtaph recording it is shown that the (I) can be produced in the whole range of concentration 
from 1 : 1,000 to I : 1,000,000 provided that the duration of soaking is suitably adjusted. The 
probable reasons for the failure of previous workers to observe the very striking (1) are indicated. 
The most usual duration of the (I) is about } sec., but not infrequently it has been found to last 
as long as 40-60 sec. The frequency of the (I) at about 19° is around 100 per sec. and appears 
to have a high temperature coefficient of about 3. The effects on the (I) of electrolytes and pH 
of asphyxiation and subsequent recovery and of previous tetanic stimulation are studied. The 
latter two conditions are especially interesting in that while they greatly exaggerate the negative 
after-potential in veratrinized nerve, they diminish the (I) ; this demonstrates the lack of any 
simple relation between the (I) and the after-potential. LEONARD KAREL (Chem. Abstr.). 
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Lactic Acid Oxidation Quotient of Normal Avitaminotic (Bı) Pigeon Brain. Galvão, P. E., and 
Pereira, J. [Arquivos inst. biol. (São Paulo), 11, 139-46 (1940).] 

The lactic acid oxidation quotient : lactate used/lactate oxidized (lactate used, as deter- 
mined chemically ; lactate oxidized = O, uptake of ground tissue + added lactate — Og uptake 
of tissue X 1°34) of the brain of normal hens was about 4'0; of the brain isthmus, 4°61. The 
brain of avitaminotic hens had a quotient of 6°17 owing to a lowered lactate oxidation and normal 
lactate utilization ; the oxidation quotient of the brain isthmus was 6°13. 

S E. S. G. Barron (Chem. Abstr.). 


Cholesterol Content of Brain in Nutrilional Encephalomalacia of Vitamin E-deficient Chicks. 
Adamstone, F. B. (Arch. Path., 81, 711-16 (1941); cf. C.A., 85, 51645.] 
In vitamin E-deficient chicks with nutritional encephalomalacia, the cholesterol content of 
the brain decreases markedly during the third week of life, while that of the controls increases. 
M. L. C. BERNHEIM (Chem. Abstr.). 


Blood Pantothenic Acid Valuçs in Multiple Sclerosis. Siegel, Louis, Putnam, Tracy J., and Lynn, 
John G. (Proc. Soc. Exptl. Biol. Med., 47, 362—4 (1941).] 
In six patients with advanced multiple sclerosis blood pantothenic acid was within the normal 
range, 19-34y per cent. Lack of this factor is probably not involved in the etiology of the 
disease. L. E. Giison (Chem. Abstr.). 


Differences in the Changes of the Peripheral Nerves and Nerve Endings in Experimental Avita- 
minosis. A, B, or C. II. The Change in the Peripheral Nerves. Sekizima, Kiyos. 
(Mitt. med. Akad. Kioto, 81, 475-510 (in Japanese) (in German, 681-4) (1941) ; cf. C.A., 
85, 2181°.] 

Neurokeratin, Schmidt-Lantermann’s incisures and cylindroconical segments are believed to 
form supporting apparatus in the normal medullary sheath and are not considered artificial 
products. In avitaminosis A, B or C the degenerative change in the nerve fibres begins in the 
medullary sheath and is followed by a change in the axis cylinder. The intense pathological 
changes of the peripheral nerves and nerve endings are most severe in avitaminosis B, less so 
in avitaminosis C and least severe in avitaminosis A. The changes described are an important 
local sign of the general nutritional or metabolic disturbance caused by avitaminosis A, B or C. 

RutTH BERGGREN (Chem. Abstr.). 


Neuropathological Findings in the Brain and Spinal Cord of Chronic Alcoholic Patients. (Relation 
to Avitaminosis.) Alexander, Leo. [Quart. J. Studies Alc., 2, 260-2 (1941).] 

Most of the pathological conditions encountered in the nervous system of alcoholic patients 
are attributed to deficiencies of vitamins, particularly thiamine, nicotinic acid and ascorbic 
acid. Thus the subdural haemorrhage frequently found is probably due to vitamin C deficiency 
with major or minor trauma as ą contributing cause or eliciting factor. The neuronitis pre- 
dominantly of peripheral nerve fibres 1s identical with beriberi neuritis and is due to thiamine 
deficiency, while the neuronitis predominantly of nerve cells is identical with the central neuritis 
seen in pellagra and is due to nicotinic acid deficiency. The cerebellar degeneration is similar 
to the cerebellar degeneration seen in chicks deficient in vitamin E, but identity is not definitely 
established. Marion Horn (Chem. Abstr.). 


Urinary Excretion of Nicotinic Acid in Pellagrins. Naganna, B., Girt, K. V., and Venkatesan, 
P. [Indian Med. Gaz., TB, 208-10 (1941).] 

By the use of a modification of the method of Harris and Raymond (C.A ., 84, 3781% the daily 
excretion of nicotinic acid (1) and nicotinamide was found to be a very low or zero as compared 
with a normal daily output of 3-10 mgm. of both substances combined. Normal excretion was 
restored after daily administration of 50 mgm. (I) when the principal pellagrous symptonis had 
disappeared. EricH KAUFMANN (Chem. Abstr.). 


Nicotinamide, Cozvmase and Tissue Metabolism. Mann, P. J. G., and Quastel, J. H. (Biochem. 
Ja 35, §02-17 (1y41).] 7 

Rat brain contained an enzyme, cozymase nucleotidase (I) which destroyed the cozymase 

in lactic dehydrogenase-cozymase or malic dehydrogenase-cozymase systems of mammalian 
tissues, thereby reducing their activtiy. It was also present in rat liver and kidney. (I) was 
destroyed by 5 min. heating at 70°. Nicotinamide (II) greatly inhibited the action of (I) aerobi- 
cally and anaerobically. (II) stimulated the lactic and malic dehydrogenase activities of tissues 
in the presence of (I) by competing with cozymase for the nucleotidase. The inhibition of 
succinic dehydrogenase of pig heart by cozymase was offset by the addition of a ground brain 
suspension to the system. The effect of the brain was eliminated by adding (II), which pre- 
vented the breakdown of the cozymase. The action of cobra venom in inhibiting a lactic de- 
hydrogenase-cozymase system by destruction of the cozymase was retarded by (II). An equili- 
brium probably existed between the (II) and a nucleotidase in the venom. The protective 
ction of (11) on cozymase breakdown was not shown by nicotinic acid, coramine, propionamide, 
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NaF or Na,P,0;. Muscle and yeast adenylic acid had a feeble protective action. Also in 
Nature, 147, 326-7 (1941). i E. W. Scott (Chem. Abstr.). 


Mechanism of Glycolysis in the Brain of Animals in Different Stages of Ontogenesis. I. Glycolvsis 
and Phosphoric Compounds in Poisoning with Sodium Fluoride. Khaikina, B. I. (Bto- 
chem. J. {Ukraine), 16, No. 2, 247-70 (in Russian, 270-2; in English, 273-5) (1940).] 
There is a large amount of acid-soluble P compounds in the brain tissues of vértebrates in 
the embrvonic and the post-natal stages ; the glycolytic activity is considerably higher than in 
adults. On adding glucose the lactic acid formation reaches 3,500 mgm. per cent. against 1,780 
(in adults); with glycogen it is less, but is increased in the embryo stage. NaF retards glyco- 
lysis in all stages ; there is esterification of inorganic P into labile and difficultly hydrolyzable P 
compounds (I) ; the process is considerably less intense with glycogen, but in the accumulation 
of (I) glycogen equals glucose. NaF increases the amount of adenylpvyrophosphoric acid. The 
experiments were made on rabbits and chickens under anaerobic conditions. 


Il. Effect of Monoiodoacetic Acid on Glycolysis and on the Transformation of Phosphoric Com- 
pounds. [Ibid., 277-90 (tn Russian, 290-3; in English, 293-5) (1940).] 

Monoiodoacetic acid (o’005 M) strongly retards the formation of lactic acid in adult rabbits, 
with glucose, and in autoglycolysis ; it does not change the inorganic compounds and the labile 
P compounds show a tendency to rise. Thesame changes are observed in the embryo and in the 
first month of the post-natal period ; the increase of difficultly hydrolyzable P is irregular. The 
inhibition is related to a blocking action of the oxidation-reduction processes, causing variations 
of the acid-soluble P fractions. : B. GuTOFF (Chem. Abstr.). 


Changes in the Metabolic Processes in Brain Tissues in Bromocamphor Epilepsy. Szörenyi, | 
: E. T., Kucherova, L. L., and Fuks, K. M. [Biochem. J. (Ukraine), 16, No. 2. 297-320 
(in Russian, 320-4 ; în German, 324-8) (1940).] 

In vitro, monobromocamphor (I) strongly retards the respiration of the brain tissue; the 
effect is immediate in aqueous solution and gradual in oil (sunflower seed) ; the effect is the same 
on the cerebellum and on the grey and white matter of the cerebral hemispheres ; there is no 
effect in the absence of glucose. Succinic acid is not affected by (I). The mechanism is regarded 
as affecting that part of the enzyme system which oxidizes glucose. In vivo or in vitro (1) does 
not affect the anaerobic glycolysis ; there is no contradiction in the observed increases of lactic 
acid after an attack of epilepsy, since (I) also retards the Pa&teur reaction. Respiration of brain 
section of normal and epileptic mice (in vivo) is the same in the presence of glucose, but is lower 
for epileptics in its absence, possibly because of the consumpton of the insignificant carbohydrate 
reserves during the attack. The NH, content of the finely cut-up brain is a constant magnitude, 
but is increased after an attack, from 10—12 mgm. per cent. to 12-17 (the individual fluctuations 
‘increase). There is a tendency to NH, formation in the epileptic brain from the added adeno- 
sinetriphosphoric acid ; the disturbance of the chemical functions continues even after the 
elimination of (I). This might be of some significance in the convulsion therapy of schizo- 
phrenia. Three widely differing poisons of the central nervous svstem : the catatonics, bulbocap- 
nine and mescaline, the narcotic urethan, and (I) have the same effect on the anaerobic metabolism 
of the brain ; the possibility of anatomic localization appears to be excluded, but finer technique, 
difficult on the small animals, might give more positive results. ‘There is also a possibility that 
the poisons interrupt certain stages of the oxidation, or that the specific action is not due to 
the inhibition of respiration, but to some other, uninvestigated processes of metabolism. Bromo- 
camphor epilepsy is not identical with real epilepsy, but there are indications that the disturb- 
ances are similar. Jn vivo, the experiments were performed after the violent attacks which 
followed the intraperitoneal injections of 150-250 mgm. of 0°03 per cent. solutions of (I). 

B. GutTorFF (Chem. Abstr.). 


The Influence of Acidosis and Alkalosis on the Physicochemical Properties of Cerebrospinal Fluid 
and Serum. Utevskaya, L., and Rutberg, R. [Bull. biol. méd. exptl. U.R.S.S., 9, 321-5 
(1940) (in French) ; cf. C.A., 84, 2449'.] 

The injection of 15 c.c./kgm. body wt. of 0°5 M NaH,PO, into dogs, or the inhalation of air 
containing a higher concentration of CO, than normal, causes a decrease in the pH and surface 
tension, and an increase in K, Ca and the K/Ca ratio in both serum and cerebrospinal fluid. 
Acidosis due to CO, causes a slight increase in the E, of the serum, which is not changed in 
NaH,PO, acidosis. CO, acidosis increases the permeability coefficient slightly, while NaH, PO; 
acidosis decreases it sharply. Alkalosis produced by intravenous injection of 6—7 per cent. 
Na,CO, causes an increase in electrical conductivity and permeability coefticient and a decrease 
in Ca in both the serum and cerebrospinal fluid. The pH increases in the serum and decreases 
in the cerebrospinal fluid, the E,, K and the K/Ca ratio decrease in the serum and increase in 
the fluid, and the surface tension decreases in the fluid, with no change in the serum. 

S. A. Karjyata (Chem. Abstr.). 
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Vitamin C Content of Blood and Cerebrospinal Fluid. Booy, J. (Rec. trav. chim., B®, 713-14 
7 (1940) (in English).] 

The disturbance of the distribution of the vitamin C (I) content of the body fluids may resul 
in definite metabolic disturbances with resultant possibilities of pathological conditions. Simul- 
taneous determinations of the (1) content of the blood and cerebrospinal fluid of 80 patients o; 
all ages up to 80 years were made by an improved Tillmans’ method. Blood determinations 


“a 


showed values for (1) ranging from 0°30 to 1°44 mgm. per cent. The cerebrospinal fluid values ' 


were variable (0'30-3'80 mgm. per cent.) and higher than those found in the blood. It is not 
believed that the (1) content of the spinal fluid decreases with age, but that it is controlled by 
the diminished intake of food by older people. C. R. ADDINALL (Chem. Abstr.). 


Inorganic Phosphorus of Blood and Cerebrospinal Fluid of Newborn. Okuda, S. !J. Oriental 
Med., 29, 80 (1938).] 
Average serum inorganic P. of 2g healthy infants was 5 mgm. per cent., that of cerebrospinal 
fluid 3 mgm. per cent. during the first days of life, but decreased, gradually becoming constant 
(1°7 mgm. per cent.) after 2—3 months. B. C. P. A. (Chem. Abstr.). 


Blood Chloride and Cerebrospinal Fluid Chloride of Newborn Infants. Okuda, S. [J]. Oriental 
Med., 29, 81 (1938).} 
Serum Cl of 32 healthy newborn infants was 540-600 mgm. per cent. ; cerebrospinal fluid 
Cl was 700-40 mgm. per cent. The ratio of serum Cl/cerebrospinal fluid Cl is roo : 125. 
B. C. P. A. (Chem. Abstr.). 


The Theory and Practical Value of the Gold-sol Reaction. Duensing, Friedrich. (Z. ges. Neurol. 
Psychiat., 169, 471-521 (1940).] 

Gold sol (I) is not precipitated by protein-free ultrafiltrates from active cerebrospinal fluids 
(C.S.F.) obtained from patients with paralysis, multiple sclerosis, meningitis, encephalomyelitis, 
. tumours of the brain and spinal cord, and cerebral sclerosis. Normal C.S.F. was not activated.by 
variation of pH. A solution of proteins from normal C.S.F. in ultrafiltrates from active C.S.F. did 
not precipitate (I). The addition of lipides from schizophrenic brain to normal C.S.F. did not 
activate it. The active principle is not thrombin or prothrombin, since inactive and active 
C.S.Fs. did not differ in the ability to coagulate blood. Duensing concludes from these findings 
that the factor with the ability to precipitate (I) in C.S.F. is in the protein fraction. Partial 
separation of albumin (A) from globulin (G) by selective ultrafiltration of active C.S.F. showed 
that activity goes with the (G) fraction. The activity is not due to higher concentrations of 
protein, since normal C.S.F. concarned by ultrafiltration was inactive. To avoid possible 
effects of salts (G) was isolated by electrophoresis (details of procedure are given) of concentrates 
obtained from C.S.F, by ultrafiltration. G from normal C.S.F. was inactive, but (G) from 
active C.S.F. was active. Active C.S.Fs. differ markedly in the type and intensity of (I) 
reaction ; in general the most intense reaction is given in paralysis and multiple sclerosis and 
the least in cerebral sclerosis or tabes, with meningitis intermediate. The reaction is not of 
- differential diagnostic value, since the same type of reaction may be obtained in diseases 
of different etiology. The type and intensity of response is not related to G concentration 
as shown by comparison of active C.S.Fs. with the same (G) and (A) concentration. The 
variation in response is not due to protective action of A as shown by comparison of C.S.Fs. 
with the same (G) but variable (A) concentration. The effect of variable dilutions on the precipi- 
tation curve is considered in detail. The concentration of protein in the C.S.F. affects the position 
of the (I) curve on the ordinate of dilutions but does not affect its magnitude or form. Duensing 
concludes that the primary factor in the precipitation of (I) by C.S.F. is the “ quality ” of (G) 
present. Coarsely dispersed (G) probably has a greater precipitating action than finely dispersed. 
The source of protein in C.S.F. is considered in detail. The presence of (I) precipitating (G) in 
normal blood serum (II) and not in C.S.F. would indicate that the source is not II, but (D) 
shows that a (G) fraction which does not precipitate (I) is present in (II) and believes that there 
is a selective secretion of this fraction in normal C.S.F. From this and other evidence Duensing 
believes that proteins of C.S.F are secreted from the blood both in health and in diseases of the 
nervous system and do not originate in nervous tissue. 

WARREN M. Sperry (Chem. Abstr.). 


The Non-protein Nitrogen Content of Cerebrospinal Fluid. Kurth, Wolfram. (Z. ges. Neurol. 
Psychiat., 169, 459-70 (1940).] 

The nonprotein N (N.P.N.) of the cerebrospinal fluid was determined after deproteinization 
with Na tungstate in 146 patients, of whom 104 had various organic diseases involving the nervous 
system, and 42 had mental disturbances without a recognizable organic cause. The average 
values found in the different diseases were between 13 and 21 mgm. per cent., i.e., the range 
reported by other authors as normal. Occasional values well outside this range were obtained 
(maximum 67°2 mgm. per cent. in cerebral arteriosclerosis), but Kurth concludes that the deter- 
mination of N.P.N. in cerebrospinal fluid is of little diagnostic value. 

WARREN M. Sperry (Chem. Abstr.). 
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INTRODUCTION. 


In a preliminary report (Brit. Med. Journ., 2, 310, 1940), two modifications were 
introduced in Sakel’s technique for the insulin treatment of schizophrenia, with the 
primary object of continuing the treatment under wartime conditions. The first 
and most important of these was concerned with the saving of sugar. This simple 
method, by which glucose is given intravenously and is followed by a drink of potato 
soup as soon as the patient is awake, has already been fully described by us. We 
discovered_incidentally that this method effected a saving of insulin amounting to 
36°6 per cent. in seven patients. Various critics have asked why other workers 
have not effected a saving by using intravenous insulin. Further, we have been 
asked what advantages are to be gained by giving insulin intravenously apart 
from this saving of the drug ; whether intravenous insulin adds any dangers to the 
treatment, and whether it brings about a remission in schizophrenia comparable 
with intramuscular insulin. We have had more than a year’s experience with the 
use of intravenous insulin, and this paper aims at describing our first year of this 
experience and answering the questions set out above. We may mention that in 
24 additional patients treated, an average saving of 28°3 per cent. of insulin has 
been effected. 


FURTHER OBSERVATIONS ON COMPARATIVE DOSES OF INIRAVENOUS 
AND INTRAMUSCULAR INSULIN. 


It will be interesting first to give a brief review of the scanty literature 
on intravenous insulin. Polatin, Spotnitz and Wiesel (1940) used intravenous 
insulin on 23 patients, but their object appears to have been to show that hypo- 
glycaemia alone, without the intervention of coma, is sufhcient to bring about a 
remission of the schizophrenic psychosis. We shall deal subsequently with this 
latter statement. These authors made no comparisons between the shock doses 
of intravenous and intramuscular insulin, but they did observe that hypoglycaemic 
symptoms occurred more rapidly using the intravenous technique—a fact which is 
borne out by Bardenat and Leonardon (1939), Maxwell Jones (1940), and by our own 
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_ observations. Bardenat and Leonardon (1939), in preliminary work on the intra- 
venous technique, observed no difference in the amounts of intravengus and intra- 
muscular insulin required to induce coma, but they observed that hypoglycaemic 
symptoms occurred earlier, and that precomatose restlessness, common in some 
patients on intramuscular insulin, was diminished. The latter we have observed 
ourselves, although it is not a constant feature. They made no observations on 
their method of terminating the coma, or on the diet of their patients. This is of 
considerable importance, and may explain why a reduction in dosage was not 
possible in their cases. Maxwell Jones (1940) also recorded some preliminary 
observations on the intravenous technique, but the work does not appear to have 
been followed up. This author obtained no reduction in dosage by the intravenous 
route ; in the light of our own work it is difficult to explain this entirely, although 
we shall seek an explanation of this discrepancy later. 

Before proceeding to the actual doses used, it will be useful to consider two other 
points to which previous authors have not given attention. The first concerns 
the actual definition of coma. In all our work we have defined insulin coma 
according to Sakel’s original description, that is to say, a condition in which the 
patient’s normal responses to stimuli are lost. There is sweating, flushing of the 
skin and usually profuse salivation ; the reflexes are all lost excepting the comeal 
reflex, and the plantar response is extensor. The second point introduces the 
term Minimum Coma Dose. When insulin treatment is commenced, the dose is 
gradually increased until the patient goes into-coma. This is the minimum coma 
dose for that time, but subsequently the patient may become sensitive to insulin 
and require a much smaller dose. On intramuscular insulin this is usually noticed 
by the patient becoming stertorous in coma, with widely dilated fixed pupils ana 
profuse salivation, which may be a signal to reduce the dose. On intravenous 
insulin an overdose does not produce such noticeable changes, nor does it seem so 
dangerous. For example, a patient may be on a minimum intramuscular coma 


dose of 100 units. On 96 units he would not go into coma. If on the following | 


day 100 units are given intravenously, he will go into coma appreciably sooner. 
but the coma may not be very much deeper. If now the intravenous dose is reduced 


to, say, 80 units, it may still be found that satisfactory coma is induced. The dose - 


can now further be reduced until the patient fails to go into coma, and thus the 
minimum intravenous coma dose is found. In all our references to coma dosage, 
therefore, the term “ minimum coma dose ” is understood. 


In the course of a vear of intravenous treatment we have comparable dosesin , 


a further 24 patients. These reveal an average saving of insulin of 28°3 per cent. 
These figures may be expressed in another way. In the year from July 1, 1939. 
to June 30, 1940, when intramuscular insulin was given, 37 patients were treated 
and had 1,458 comas. 192,868 units of insulin were used during the year, or 132 
units percoma. In the year from July 1, 1940, to June 30, 1941, when intravenous 
insulin was given, 33 patients were treated and had 1,518 comas. 162,493 units of 
insulin were used during the year, or 108 units per coma. This represents a nett 
saving for each coma of 18°3 per cent. in insulin. ' 

In view of the fact that other workers have failed to demonstrate any difference in the desage 
required to induce coma by the intramuscular and the intravenous routes respectively, we give 
some examples in detail. Patient tor commenced treatment on May 22, 1941. By June 6 
she had reached a dose of 94 units, given intramuscularly, without coma. On the following 
day 100 units induced satisfactory coma. The next day 8o units intravenously induced deep 
coma; 60 units intravenously the day after failed to induce coma, but on the next and subse. 
quent days she went into coma on 64 units given intravenously. Patient 78 commenced treat- 
ment by the intramuscular route, and reached a dose of 285 units without coma. The next 
day he received 140 units intravenously and went into coma satisfactorily. Subsequently bis 
most satisfactory intravenous coma dose was found to be 178 units. 


As the result of numerous observations, we have concluded that intravenous 
insulin induces a particular insulin sensitivity in the patient. We shall discuss 
this matter in detail later, but its effect is to reduce the difference between the intra- 
muscular and the intravenous dosages as treatment by the intravenous route 
progresses. However long a patient is treated by the intramuscular route, we find 
that the subsequent intravenous dose is considerably less. But if the reverse 
procedure is carried out, and intravenous treatment is maintained from the first 
until full insulin sensitivity is reached, we find that the intramuscular dose now 
required is not very much greater. 


- æ a 
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Patient 19 commenced treatment on March 4, 194r, by the intramuscular route. By March 
r5 she required 120 units for coma. On March 26, after six comas, 64 units of intravenous in- 
sulin induced coma. This intravenous treatment was continued, 60 units being required on May 
t4. Subsequently 74 units only, intramuscularly, were required to induce coma. Patient ror 
commenced treatment on May 22, 1941, by the intramuscular route. Her coma dose was 
tound to be roo units. The intravenous coma dose was found to be 64 units. This patient 
became sensitive to intravenous insulm and by July 15 required 52 units of intravenous insulin. 
The minimum intramuscular dose was now found to be 6o units. 


Prolonged intravenous treatment, then, sensitizes the patient not only to intra- 
venous but also to intramuscular insulin, causing a narrowing of the difference 
between the respective doses. We believe that this ‘is a specific action of intra- 
venous insulin, and that had these patients been given intramuscular insulin from 
the start, their final intramuscular dose would have been considerably higher than 
it is 1f intravenous insulin is given intermediately. These observations depend on 
the fact that although intramuscular insulin when used alone causes sensitivity 
to develop, it is never so profound as that following intravenous insulin. 


THE CARBOHYDRATE IN THE DIET AND INSULIN TREATMENT, 


From the physiological point of view, the administration of insulin in the 
treatment of schizophrenia represents only one side of the metabolic picture. The 
other side concerns the carbohydrate in the diet, and great stress was laid by 
Sakel on an adequate carbohydrate intake. 

We will now describe the diet which our patients receive on the intravenous 
treatment, and compare it with that required on intramuscular treatment. Patients 
on intravenous treatment can be maintained satisfactorily without danger of late 
coma on a diet containing substantially less carbohydrate than those on intra- 
muscular treatment. On the intravenous treatment the insulin is given fasting 
at7.30a.m. After termination of the coma between 10.30 a.m, and 11.30 a.m., with 
intravenous glucose, the potato suup is administered. This is followed by cocoa 
or tea sweetened from the patient's own sugar ration, with two biscuits or bread 
and butter according to the patient’s choice. At 1 p.m. the main meal of the day 
is taken, and the patients are always hungry and ready for it. This meal consists 
of meat or fish with potatoes (6 oz.), and bread, with vegetables. This is followed 
by a sweet. At 5 o'clock the patients have tea, consisting of tea with sugar from 
their own ration, bread and butter, cakes, fruit, etc. At 7 p.m. the majority 
of the patients are allowed two biscuits or their carbohydrate equivalent, although 
some of the male patients feel hungry and are allowed a cup of potato soup (6 oz.). 
No food is allowed after 7 p.m. The fasting blood-sugar levels are quite satisfactory 
on this treatment, and there have been no signs of hypoglycaemia occurring during 
the night. If a large amount of carbohydrate is given, the intravenous coma dose 
is increased, sometimes to such an extent that it approaches the intramuscular 
dose. 

It has very seldom proved necessary to modify this regime using the intravenous 
technique. In the year under review we have observed 1,518 comas after intra- 
venous insulin. We have never had a case of vomiting following termination, 
except following combined electrical and insulin treatment, when it may be regarded 
solely as a complication of the electrically induced convulsion. During the year 
we had no cases of late shock, but since then there has been one case in a male 
patient who was on large doses (280 units) of intravenous insulin. He was doing 
fairly strenuous manual work all the afternoon and relapsed into coma at 5.30 p.m., 
but recovered rapidly with intravenous glucose. 

Turning now to the intramuscular technique, we have found it possible to 
maintain patients satisfactorily on potato soup termination, but it is not possible 
to keep to their own sugar ration. In the year preceding the one under survey, 
when insulin was given intramuscularly, out of 1,458 comas there were g cases of 
late shock, in all of which cases it was necessary to give sugar. There were also 
79 cases of delayed recovery, in which recovery had not taken place 40-6o minutes 
after giving nasal sucrose. In all these cases intravenous glucose had to be given. 
If intramuscular insulin is given we keep the patients to their usual diet, with the 
addition of extra potato soup, 12-18 oz., at 7 p.m. Provided the fasting blood 
sugar is not under 60 mgm. per cent. the diet may be regarded as satisfactory. 
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On this regime we have never had a case of late shock occurring during the night, 
but its incidence a few hours after termination is fairly common. ` 

The influence of diet on the intravenous and intramuscular insulin doses is shown 
by the following example : 


Patient 108 commenced insulin treatment on August 21, 1940. On October 4, after 13 
comas, he had an established intravenous coma dose óf go units. On October 8 his fasting 
blood sugar was 75 mgm. per cent., and he was given go units insulin intramuscularly. The 
diet had previously been a low carbohydrate one. He went into light coma in about the same 
length of time as on intravenous treatment. The same and subsequent evenings he was given 
12 0z. potato soup at 7 p.m. Six days later he failed to go into coma on go units intravenous 
insulin, and required 98 units. The evening potato soup was continued and he was given 98 
units of intramuscular insulin the following day. This failed to induce coma and the dose was 
increased. 124 units were required on November 18. To show that such a-change in the dosage 
was not due to adaptation to insulin, on the following day 100 units intravenous insulin success- 
fully induced coma. The evening potato soup was discontinued, and on November 22, 90 
units of insulin intravenously induced coma, as it had done six weeks previously. 


Experiment showed that other patients reacted in a similar manner, and the 
conclusion was reached that if it were possible to maintain patients receiving 
intramuscular insulin on a low carbohydrate diet, their coma dose would be con- 
siderably lower, and would approach the intravenous coma dose. The diet factor, 
therefore, raises the dose of insulin required to induce coma. In a few patients this 
factor appears to be the sole one concerned in the difference in dosage. In others, 
however, intravenous insulin appears to be specific in causing coma with smaller 
amounts, independently of the diet factor. 


THE FORM OF DIET AND THE FASTING BLOOD SUGAR. 


Chart 1 shows the average fasting blood-sugar levels in a series of patients 
before treatment, and during the course of intramuscular and intravenous treat- 
ment respectively. The differences observed are not great. Two factors operate 
in different directions to equalize the blood sugars in the fasting state. On intra- 
muscular insulin there is a tendency for the blood sugar to fall unduly during the 
night. This is compensated by the high carbohydrate diet. On intravenous 
insulin the blood sugar does not tend to fall during the night, but the low carbo- 
hydrate diet removes the factor tending to raise the blood sugar. Comparison with 
the levels before treatment shows that the carbohydrate balance of patients 
undergoing treatment is, in the fasting state, substantially normal in all patients 
whatever the mode of administration of insulin. 


THE CALORIE VALUES OF THE DIETs. 


We made some investigations with the object of determining the calorific values 
in the diets administered to our patients on intravenous treatment compared with 
that of patients undergoing insulin treatment by Sakel’s method. By hydrolysing 
samples of potato soup and estimating the glucose obtained by Benedict’s method 
we were able to determine the calorie value of the potato soup. This we found 
to be as little as 170 calories on the average of five samples, but when added to the 
calorie value of the intravenous glucose, the sugar in the patient’s tea, and the 
bread and butter or biscuits given, the total calorie value of the food used to ter- 
minate the coma amounts to approximately 350. The calorie value of the sugar 
previously used to terminate coma by nasal tube feed is about goo, and an explana- 
tion must be sought for the present decrease. Sugar is rapidly absorbed and stored 
in the tissues, whereas potatoes are slowly digested and absorbed. We believe 
that once the blood sugar has been raised by intravenous glucose, continued 
absorption of glucose derived from the digestion of the potatoes is sufficient to 
keep it raised until 1 p.m., when the main meal of the day is taken. Nevertheless, 
if insulin is, given intramuscularly, the blood sugar falls dangerously low 1 hour 
after termination (see below) and late shock is not uncommon. This is avoided 
after intravenous insulin, and the blood sugar remains high. Altogether, we have 
calculated that patients on the old form of treatment received about 1,500 calories 
over and above their normal diet. They now receive about 400 calories extra, 
with fewer complications and improvement in their health. 


1942.] BY R. A. SANDISON, M.B., AND J. S. McGREGOR, M.D. 391 


CHART 1.—Avevages of Five Fasting Blood Sugars before Treatment, and during 
Intravenous and Intramuscular Treatment, in 18 Patients. 


Patient's F.B.S. before F.B.S. on intramuscular F.B.S. on intravenous 
number: treatment. treatment. treatment. 
per cent. per cent. per cent. 
1g A 85 mgm. ; 74 `mgm. è 67 mgm. 
84 ° 75 ” ° = s 85 9» 
go : 80o » ; 62 mgm. . 75 
2 : — : 120 ——,, i 68 SC, 
93 : 57 mgm. . — . 75 » 
95 k 60o ; — i 66 —s,, 
90 : 47'5 » i 71 mgm. ‘ 66 =a, 
97 ; 82 Ci, ; 72 p» 3 — 
98 . "49 o» . 65 » . 76 mgm. 
99 ; 80o , ; = : Sr p 
IOI : 82 ,, . 64 mgin. ‘ 77 3 
102 . 71I ? m E id 59 ” 
106 . 59 » . 47 mgm. . 77 » 
108 A — i 79 » . 68 SC, 
109 ‘ 85 mgm. i — oR | 2 ke 
113 ; — : 62 mgm. : 63. —«C«», 
114 : 92 mgm. ; qi 3 ‘ 77-45 
II5 ` 88 ” = E s 52 ” 
Average A 74°2 mgm., x 71°5 mgm. ; 70°7 mgm. 


CLINICAL OBSERVATIONS DURING INTRAVENOUS INSULIN TREATMENT. 


The general course of daily treatment remains substantially the same as that 
uriginally laid down by Sakel. We have, however, made a number of clinical 
observations which are of interest. 


1. The Time Required to Reach Coma. 


In the majority of cases coma appears earlier on the intravenous treatment. 
It occurs up to 40 minutes earlier, the average being 18 minutes. In rare cases 
coma appears later after intravenous injection and in a very few there is no signi- 
fcant difference. This shortening of the pre-coma period is convenient, as it 
enables each day’s treatment on the whole to be shortened, but we still give the 
injections, as hitherto, at 7.30 a.m. 


2. The Type of Coma. 


Motor restlessness is diminished on intravenous treatment, although we have 
encountered several exceptions. We have never found patients to be more restless 
on the intravenous treatment than they were on intramuscular treatment. In 
most cases those patients whose comas are characterized by great restlessness, 
necessitating restraint to prevent injury, are much quieter when given intravenous 
insulin, and this fact is appreciated by the nursing staff. Most patients sweat less 
and are less flushed following intravenous insulin, but they seem to salivate just 
as freely. We only encountered one patient who reacted badly to intravenous 
treatment. When given intramuscular insulin she was restless and sweated 
freely. After intravenous insulin she was quiet and pale, with no sweating, and 
her pulse rate showed wide fluctuation. For this reason intravenous treatment 
was abandoned, and intramuscular treatment continued. The autonomic responses 
following intravenous insulin are discussed in more detail below. 


3. Complications Compared after Intramuscular and Intravenous Insulin. 


The attitude of the patients to the present mode of termination is favourable. 
They wake up within 1-2 minutes and enjoy their soup, and then usually occupy 
hemselves (on the female side) with knitting or sewing for a short while. After 
this they get up, wash themselves, make their beds, and assist in tidying the insulin 
room. All this is done before 12.30, and they are then free to occupy themselves 
as they wish until dinner time. Patients resented the state of semi-confusion, often 
lasting up to an hour, following intramuscular insulin and, nasal tube feeding, and 
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the therapeutic value of quick recovery followed by useful occupation until dinner 
time is undoubted. Our method of termination has not been followed by any 
cases of delayed recovery or after-shock in a year of treatment. There has been 
one case of late shock since, as described above. When intramuscular insulin is 
given followed by nasal sucrose there is frequently delayed recovery, relapse into 
coma and vomiting. All this is time-consuming, troublesome to the staff and 
unpleasant for the patient. There is also the danger of relapse into coma in the 
afternoon or evening. When intramuscular insulin is given followed by intravenous 
dextrose and potato soup the vomiting is avoided, but the troubles of delayed 
recovery and late shock remain. We therefore consider that the best combination 
is intravenous insulin followed by intravenous dextrose and potato soup. 

Respiratory and cardiac complications have never been encountered on intra- 
venous treatment. The danger of regurgitation into thé trachea during nasal 
tube feeding has been removed, and we have never had a case of vomiting after 
termination except in a few cases when electrical treatment was given as well. 
In view of the diminution of motor activity during coma, the incidence of hypo- 
glycaemic convulsions during intravenous treatment has interested us. We have 
found that the average incidence of epileptic fits is increased by about a third, 
which is not as we had expected. A further analysis shows, however, that the 
majority of the fits associated with the intravenous treatment occurred about 1} 
to 2 hours after the injection of insulin, i.e. just as the patient was about to enter 
coma. They are of the least dangerous type. The increased incidence of this 
type may be explained by the more rapid and profound fall in the blood-sugar 
level occurring after intravenous insulin. 


4. The Behaviour of the Blood Sugar following Termination. 


_ We have carried out numerous blood-sugar estimations to illustrate this differ- 
ence in speed of recovery following the giving of intravenous dextrose and potato 
soup after intravenous and intramuscular insulin respectively. Chart 2 gives a 
list of blood sugars taken one hour after termination in eight patients on intra- 
venous and intramuscular treatments. In all cases following intravenous insulin 
the blood sugar one hour after termination is well within normal limits. In all 
except one case, following intramuscular insulin, however, the blood sugar is very 
low, and in four cases is dangerously low, so that there was danger of relapse into 
coma. The behaviour of the blood sugar has been analysed further by estimating 
blood sugars taken every 15 minutes after termination. Following intravenous 
insulin almost the whole of the activity of the exogenous insulin is overcome by 
the intravenous dextrose, and the blood sugar remains high or shows very little 
fall before sufficient soup is absorbed to continue the maintenance of a high blood 
sugar. Following intramuscular insulin, however, the blood sugar makes an 
immediate rise after the intravenous dextrose, but falls again as the insulin in the 
tissues continues to be absorbed, and may fall to a dangerously low level before 
sufficient potato is digested to counteract this. It is not until more than an hour 
has elapsed that the carbohydrate balance is restored. : 


CHART 2.—Blood-Sugar Values in Fight Patients one hour following termination 
after Intravenous and Intramuscular Insulin respectively. 


Case Intravenous Intramuscular Blood sugar on Blood sugar on intra- 
number. insulin dosage. insulin dosage. intravenous insulin. muscular insulin. 
per cent. per cent. 
19 ‘: 60 units F 74 units : 71 mgm. ; 37 mgm. 
78 . 70 » . Soy, 87 » . 3I v» 
101 ‘ 8D p ‘ J100 ,, š 125 4 ; oi pi 
102 : 04 ,» : Pa a5 ; III ; 50 *»5, 
103 ‘ oa ae ; 30 yp ; 1I ,, ; 28° <3; 
113 ; 250 ,, F 300 : g oy ; 28 yy 
114 ; 70 55 : Ro =»; 3 62° , ; 77. 43 
116 76 ” ? 90 9 d 100 9 $ 45 y 


5. The Complications of Intravenous Injections. 


Criticism may be raised on the technical problem of giving patients a long series 
of intravenous injections. In the course of a year we have given intravenous 
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insulin treatment to 33 patients with 1,518 comas. We have seldom had any 
serious difficulty with the veins, and it has never been necessary to terminate a 
coma by nasal glucose because an intravenous injection could not be given. Occa- 
sionally it has been necessary to give a patient a few days’ rest from treatment 
because Of veins becoming sclerosed, but these veins always regain their patency 
after a remarkably short space of time. If the available veins are used in turn 
the ones not in use havea chance to recover if they have been damaged. 


6. The Health gf the Patient. 


There is a marked improvement in the health of patients on intravenous treat- 
ment compared with the intramuscular treafment. On the latter treatment there 
1s usually a considerable increase in weight, while muscular hypotonus, constipation 
and acne are common features. On intravenous insulin there is an increase in 
weight, but this is not nearly so marked as in the case of patients on intramuscular 
treatment, and usually effectively counteracts the malnutrition commonly found 
in psychotic patients. The other undesirable features are reduced to a minimum 
and we have seen no cases of acne. In 29 female patients on intramuscular treat- 
ment there was an average increase in weight of 15°3 Ib. during the whole course 
of treatment. In 15 female patients on intravenous insulin there was an average 
increase in weight of only 10°2 lb. over a similar period of treatment. The general 
health and physique of the patients is therefore improved. 


7. Laboratory Investigations. 


It is not necessary to carry out frequent laboratory investigations while patients 
are undergoing intravenous insulin treatment. We always carry out a sugar 
tolerance test before treatment is commenced, and during the course of treatment 
fasting blood sugars are estimated when considered necessary. If a patient should 
be drowsy on recovery, or during the day, or seem to be in any way indisposed 
physically without obvious cause, we carry out a fasting blood-sugar estimation. 
The fasting blood-sugar level is the best indicator of the carbohydrate reserves in 
the body. We have found this level to be low following the conditions mentioned 
above, and this is an indication to increase the diet or to decrease the insulin. 
This carbohydrate instability, however, has occurred remarkably seldom. When 
intramuscular treatment is carried out, a vicious spiral tends to be established 
towards laying down excess of carbohydrate in the body, necessitated by the dangers ` 
of late shock. Following the insulin, a large dose of sugar or other carbohydrate 
has to be given to counteract its prolonged action. This necessitates the giving 
of a larger dose of insulin the next day,andsoon. With intravenous insulin therapy 
we aim at a state in which the insulin given is just balanced by carbohydrate, and 
the patient starts the next day with an unimpaired carbohydrate balance. If the 
possibility of rapid sensitization, which often occurs during intravenous treatment, 
is borne in mind, there is little likelihood of any abnormal carbohydrate balance 
being obtained. 


THE BEHAVIOUR OF THE BLOOD SUGAR DURING INTRAVENOUS TREATMENT. 


Much work has already been carried out on the behaviour of the blood sugar 
during intramuscular insulin treatment of schizophrenia. Sakel (1935) and 
Heilbrunn (1937) drew some conclusions concerning the so-called total reduction, 
which includes not only the actual blood sugar, but also the so-called rest-reduction, 
a non-fermentable remainder of reducing substances left behind after the addition 
of yeast to the blood sample. This remainder, accomding to Rabinowitch (1928), 
is composed partly of uric acid, creatinine and creatine, which together make up 
5-10 mgm. per cent., the total being 16-30 mgm. percent. The chief remaining 
substance, according to Herbert, Bourne and Groen (1929 and 1931), is glutathione, 
a cystine coupled with glutamine glycine, which, with the catalysing help of traces 
of iron, acts, according to Warburg’s well-known theory, in the oxygen respiration 
of cells. Later workers have thrown doubt on this hypothesis. Rudolph Freuden- 
berg (1938), using the method of Hagedorn-Jensen for blood-sugar estimation, 
summarized the literature and found that the first symptoms of hypoglycaemia 
Made their appearance earliest when the fall in the actual blood sugar was most 
rapid and profound. For the most part hypoglycaemic symptoms came on after 


394 HYPOGLYCAEMIC SHOCK TREATMENT OF SCHIZOPHRENIA, (July, 


the initial fall in the blood sugar, but coma began only when the blood sugar had 
been below 30 mgm. per cent. for at least one hour and twenty minutes. The 
lower the blood-sugar values the earlier the onset of coma. The actual blood sugar 
may be practically zero with all the reflexes well preserved ; their loss follows only 
a sufficiently long period of hypoglycaemia. The depth of coma is dependent 
chiefiy on the total duration of hypoglycaemia. Freudenberg found also that the 
rest-reduction may also fall to zero after insulin. He suggested that the concomi- 
tant diminution of glutathione is related to the disturbance in oxygen utilization 
occurring during hypoglycaemia referrgi to by several authors ; Holmes (1930), 
Dameshek, Myerson and Stephenson (1935). 

~ Since 1938 further work has been carried out on the behaviour of the blood 
sugar during shock treatment. Gellhorn (1938) concluded that hypoglycaemia 
acts on the central nervous system in a way similar to that of oxygen deficiency 
in that in both instances the rate of oxidation is reduced. He also found that the 
sensitivity of the central nervous system to oxygen deficiency is greatly increased 
during hypoglycaemia. Day, Niver and Greenberg (1938) found that after shock 
doses of insulin the blood sugar was observed to drop rapidly for one to one and a 
half hours, often falling below 20 mgm. per cent., and then to drop slowly to a leve! 
at which it tended to remain practically constant. They called attention to the 
extremely low true blood sugar which was endured by these patients for long 
periods without harm. Fischer (1938) confirmed these findings. 

In the course of our work on intravenous insulin we have carried out more than 
1,000 estimations of the blood sugar during a year. The method used was that of 
Folin and Wu. We adhered exactly to the method described by them in 1920. 
We found that while in hypoglycaemia the rest reduction in the blood was always 
less than 10 mgm. per cent., it never fell to zero. In practice, using the colon- 
metric estimation, blood sugar values below 10 mgm. per cent. cannot be estimated 
with any accuracy, and we found that in deep coma such levels were frequently 
attained. We have already described (1940) how a very small dose (12 units) o! 
insulin given intravenously may not cause any symptoms in a patient, but causes 
a profound fall in the blood sugar within 30 minutes, although the blood sugar 
rises to normal values an hour later. The C.S.F. sugar is unaffected. In the figures 
given subsequently for blood sugar we shall be referring to the total reduction as 
determined by Folin and Wu’s method. In general, we have confirmed the work 
of previous observers, but following intravenous insulin the fall in the blood sugar 
occurs earlier, is more rapid and more profound than after intramuscular insulin. 
Thus two factors account for the earlier onset of coma after intravenous insulin : 
one is the earlier fall in the blood sugar; the other is the more rapid and profound 
fall in the blood sugar, which, according to Freudenberg, quoted above, results 
in the earlier onset of coma. In a typical case (No. 41), the fasting blood sugar 
at 7.55 a.m. was 69 mgm. per cent. At the same time 50 units of insulin were 
given intravenously. At 8.10 the blood sugar was 25 and at 8.25, 15 mgm. per 
cent. It then fell gradually to 13°5 mgm. at 9.50, when coma intervened. It is 
therefore necessary for the blood sugar to be at a low level for 60 to 90 minutes 
before coma intervenes. Chart 3 shows the behaviour of the blood sugar in the 
same patient following intramuscular and intravenous insulin respectively, to 
illustrate the foregoing points. This chart also illustrates the slow rise of the blood 
sugar after termination when intramuscular insulin is given, compared with the 
rapid rise after intravenous insulin. 

We have already described in some detail the behaviour of the blood sugar 
following the termination of coma. Of considerable interest is the behaviour of 
the blood sugar throughout the day. Chart 4 shows blood-sugar curves in patients 
on intravenous and intramuscular insulin, compared with a normal control on the 
same diet taken from 7.30 a.m. to to p.m. It will be seen that, from one hour after 
termination, the curve for intravenous insulin closely resembles the control 
curve. In the curve following intramuscular insulin there is a tendency for the 
blood sugar to fall dangerously low in the late afternoon, when late shock is most 
likely to occur, and also in the evening, especially if potato soup is not given. These 
findings support our previous views as to the safety of intravenous insulin treatment. 

Various factors occurring during treatment tend to raise the blood sugar and 
prevent coma. Thus excessive noise, stimulation by venepuncture, and some 
times the patient's own motor restlessness, by sympathetic stimulation raise the 
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CHART 3.—Blood-Sugar Curves from the same Patient, Illustrating the more Rapid 
and Profound Fall in Blood Sugar after Intravenous Insulin, and the Rapid 
Rise after Termination. 


90 X Ome noun astea 
/ PERENG (mreavt uoys] 
80 / 
1 
/ 
70 QB wars wreswscmuny ; 
3“ ' 
= j I 
z i À : f 
E f 
ó \ $ r) One woven AFTER 
2 1 I teenmaron jareausoananf 
ol A i 
N l 
or i 
20 y% 5 MTRAMUSCIRAR J 
Ni ae 9X o o 
10 aama OT Teoma romanso 
| [wrearscu an adler 
msu a] rresemaree 
o coma pavaros 
Oo 1 nove Znours 3 nouns A novas S novas 


FIMME AFTER GIVING NSULIN 


blood sugar. We also found that a hypoglycaemic fit raised the blood sugar, and 
this was frequently sufficient to bring the patient back to consciousness if the fit 
occurred just as the patient was going into coma. Even in deep coma, a fit raises 
the blood sugar temporarily, and therefore the danger to the patient is presumably 
not immediate. 


CHART 4.—Blood-Sugar Curves in Two Patients following Intravenous and Intra- 
muscular Insulin Respectively Compared with a Control Patient who received no 
Insulin. | 
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INTRAVENOUS INSULIN THERAPY AND ELECTRIC CONVULSION TREATMENT 
COMBINED. 


We shall not discuss the clinical aspects of this subject, although we are con- 
vinced of the value of the combined treatment in some cases of schizophrenia, 
but confine ourselves to the practical aspects of the combination, with particular 
reference to the behaviour of the blood sugar. The patients receive their usual 
dose of intravenous insulin at 7.30 a.m., and after they have been about an hour in 
coma an electric shock is given. Before giving this the patient’s bedgown is changel 
and the head, neck and chest dried with a rough towel to prevent conduction of cur- 
- rent over the surface of the body. Patients in coma are more sensitive to the shock 
than ordinarily, and a lower voltage applied over a shorter time is sufficient to 
induce a convulsion. This is partly accounted for by the decreased head resistance 
found in coma, and partly by the increased irritability of the peripheral neuro- 
muscular mechanism. We usually find that 120-140 volts for 0°15 to 0°3 seconds 
is sufficient to induce a good fit immediately. The combined form of treatment 
compares favourably with combined cardiazol and insulin treatments, used exten- 
sively at this hospital until eighteen months ago, being simpler, less costly, and more 
quickly carried out. There is slightly more danger in the combined treatment 
than in either carried out separately, although we have never had any serious 
complications. 

Occasionally patients fail to recommence breathing after a fit, but are easily 
encouraged to start again by simple artificial respiration. We have also observed 
obstruction of respiration due to a plug of mucus in the trachea, but this is easilv 
dealt with. After the fit we usually terminate the coma within a few minutes, 
although, as we shall show below, the fit causes a rise in the blood sugar, and this 
may even result in spontaneous recovery if the patient was previously only in light 
coma. Recovery is usually rather slow following the intravenous glucose, and it 
is Sometimes necessary to give a further 20 c.c. The patient may also be confused 
but will always drink the soup when persuaded, and within an hour has completeiy 
recovered, except for occasional headache. We have investigated the cause of th:s 
drowsiness by carrying out blood-sugar estimations after the fit has occurred. 
After the fit and before termination of the coma there is a rise in the blood sugar, 
as shown. by McGregor (1941), and after termination the blood sugar rises just as 
rapidly as usual. This leads us to the conclusion that the cause of the drowsiness 
and confusion is a central effect due solely to the electric shock and is not the 
hypoglycaemia. The following estimations from Case 106 illustrate the behaviour 
of the blood sugar following electrical convulsion treatment : 


14.Vll.41 7.55 a.m. Fasting blood sugar = 77 mgm. per cent. 
8.00. ,, 120 units intravenous insulin. : 
8.20 ,, Blood sugar = 25 «4. = Me 
8.50 39 yy 9 = 2I ?? ?9 
9.55 ” 9 ” = 24 n 9” 
10.10 Onset of coma. 
11.33 y Blood sugar = 2S ie 3 
11.454, E.C.T. with major fit. 
11.50 ,, Blood sugar = J$ ae m 
11.55 p Coma terminated. 
12.50 p.m. Blood sugar an a a 
Rather drowsv. i 
17.Vil. 41 7.45 a.m. 120 units insulin intravenously. 
9.40 ,, Onset of coma. 
10.10. ,, Blood sugar = 19 mgm. per cent. 
11.05 99 29 ” = 19 ” 9 
11.30. ,, E.C.T. with major fit. 
11.40 ,, Blood sugar = 22. 5 X 
11.45 45 Coma terminated. 
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‘Drowsy and inactive for 2-3 hours after recovery. She normally recovered 
rapidly from coma. 

On a few occasions troublesome vomiting followed the combined treatment, 
but this could always be checked by the injection of gr. ;3, atropine. 
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` THe USE or COMBINED: INTRAMUSCULAR AND INTRAVENOUS INSULIN. 


We have seen that a small dose of intravenous insulin produces a profound and 
rapid fall in the blood sugar that is not maintained. We hoped that by giving a 
small dose of intravenous insulin accompanied by a larger dose of intramuscular 
insulin the initial fall in the blood sugar would be maintained, thereby effecting 
a further economy of insulin. We have given this method a fair trial, although 
ts possibilities should be investigated further. We arrived at the conclusion that 
ho particular advantages are attached to its use, although'a slight saving may 
possibly be effected. We have used the method with success in two relatively 
insulin-resistant patients, and succeeded thereby in causing sensitivity and a much 
smaller intravenous dose was subsequently required. As in all work where insulin 
dosage is concerned, the minimum coma dose is often a constantly and sometimes 
rapidly changing factor, which frequently makes figures unreliable. 


THE INTRAVENOUS USE oF PROTAMINE ZINC INSULIN. 


A few observations are recorded in the literature on the use of this type of 
insulin intramuscularly for the treatment of schizophrenia, but there are no reports 
uf its intravenous use. Goldman (1940) used protamine insulin in order to keep 
his patients in a state of perpetual hypoglycaemia without the intervention of 
coma. He gave up to 300 units daily, divided into morning and evening doses, 
but commented on the relative inefficiency of this method in the treatment of 
the mental symptoms of schizophrenia. Reese and Van der Veer (1938) found 
protamine zinc insulin unsuitable because its action continues into the following 
day. They comment on the difficulty of inducing coma with this type of insulin 
given intramuscularly. They note that the comatose phase of insulin shock 
depends on the rate of fall of the blood sugar, as well as on the degree of hypo- 
glycaemia. 

We have already reported on the use of intravenous protamine zinc insulin 
(1940). Further work has confirmed our original conclusion that there is no par- 
ticular advantage in its use, and also that there is no particular danger involved in 
giving it intravenously. Nevertheless, further work should be carried out on pro- 
tamine zinc insulin given intravenously. After its use, the fasting blood sugar 
the next morning is within normal limits. We have also tried combining protamine 
zinc insulin given intravenously with ordinary insulin both intravenously and intra- 
muscularly, but preliminary results have not encouraged us to believe that there is 
any advantage to be found in these combinations. 


THE CEREBRO-SPINAL FLUID SUGAR AFTER INTRAVENOUS INSULIN. 


We became interested in the study of the cerebro-spinal fluid sugar after noting 
the observations of Day and Niver (1937) that coma does not supervene until the 
C.S.F. sugar has reached a low level, and that this does not occur for at least an 
hour after the blood sugar has come down and has been kept down. A number of 
workers have made observations on this subject. Day, Niver and Greenberg 
(1938) made observations on the blood and C.S.F. sugar following intramuscular 
insulin, and found that the blood glucose was observed to drop rapidly for 1-1} 
hours, and then to drop slowly to a level at which it tended to remain practically 
constant. The C.S.F. glucose, however, was observed to drop very irregularly, 
and in some cases it fell as low as the blood glucose in 34 hours, while in others it 
did not get as low in 4 hours. On the assumption that the arterial blood of the 
meninges is richer in glucose than the brachial venous blood, they found that in 
some cases the C.S.F. glucose fell lower than the glucose of the blood supply of 
the meninges. This suggested to these workers that utilization of glucose by the 
nervous system without further addition from the blood, because of its low sugar 
content, is responsible for the decrease in spinal fluid glucose after insulin. This 
assumption is supported by the observations of Stewart (1928) that ventricular 
fluid is about 8 mgm. per cent. and cisternal fluid about 5 mgm. per cent. richer in 
dextrose than lumbar fluid. Day, Niver and Greenberg (1938) suggest a further 
mechanism, i.e. the diffusion of sugar from the spinal fluid to the blood, supported 
by their observations that in many cases a decrease in spinal fluid glucose occurs 
only after the blood sugar has fallen lower than the spinal fluid sugar! „Fischer 
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(1938) supported these findings in general, and commented on the variability of the 
C.S.F. sugar values both in the precomatose and the comatose phases of shock. 
He noted that the C.S.F. sugar curve showed a closer correlation to the actual 
coma than does the blood-sugar curve, although the C.S.F. sugar was frequently 
lower following termination of the coma than before termination, although the 
patient had recovered consciousness. He therefore came to the conclusion that 
the level of the C.S.F. sugar does not in itself determine the state of the patient. 
These findings with regard to the C.S.F. sugar are confirmed by Dussik (1938). 

We now come to our own observations on the changes in the cerebro-spinal 
duid sugar following the intravenous injection of insulin. We should first point 
out the technical difficulties in the way of carrying out a C.S.F. sugar curve, a 
matter which has confronted other workers in this field. We have, however, 
carried out five lumbar punctures during the course of one day’s treatment, and 
consider that this is the maximun consistent with the safety of the patient. The 
fasting C.S.F. sugar is usually a little lower than the fasting blood sugar. We have 
already noted (1940) that the C.S.F. sugar does not fall until the patient is in coma. 
We do not consider that the patient enters coma because the C.S.F. sugar falls, 
but rather that the fall in C.S.F. sugar is an indication that the cells of the C.N.S. 
have at length become denuded of sugar. Furthermore, this fall in the C.S.F. 
sugar is irregular, and we have seen a patient in deep coma with a C.S.F. sugar of 
77 mgm. per cent. We are able to support the observation of Day, Niver and 
Greenberg that during coma the C.S.F. sugar may fall at least as low as the brachial 
venous blood sugar, and therefore probably lower than the glucose of the blood 
supply to the meninges. With regard to the behaviour of the C.S.F. sugar after 
termination of coma we found some variation, but concluded that in most cases 
there was a further fall in the C.S.F. sugar after termination, followed in a few 
minutes or even up to some hours later by a rise. In one case this depression was 
so prolonged that the fasting C.S.F. sugar the next morning was profoundly 
depressed. In some cases the C.S.F. sugar commenced to rise immediately after 
the termination of the coma. These points are illustrated in Chart 3. It will be 
seen that in all except one case the C.S.F. sugar even as late as 75 minutes after 
termination is lower than before termination, and very much lower than the blood 
sugar taken at the same time. We must conclude from this that recovery from 
coma does not depend on the level of the C.S.F. sugar, but on that of the blood 
sugar. Indeed, it would seem that the central nervous system continues to draw 
on the C.S.F. sugar for some time after termination before sugar can diffuse into 
the latter from the blood. Based on the analogy of the slow reduction of the C.S.F. 
sugar in hypoglycaemic states, this process would take several hours. We may 
note some anomalous results from the study of the C.S.F. sugar. One patient had 
a C.S.F. sugar within normal limits (77 mgm. per cent.) whilst in deep coma, while 
another had a very low C.S.F. sugar (below 10 mgm. per cent.) both before the: 
injection of insulin and throughout all the hypoglycaemic phases, four punctures 
being made in all. These results may be explained by variations in the barrier 
permeability between the blood and the cerebro-spinal fluid, which has been shown 
by Nicolajev (1937) to be either decreased or increased in the schizophrenic states. 

Further work on the pressure of the C.S.F. has confirmed our previous experience. 
It is normal before the injection of insulin, raised during coma and depressed follow- 
ing termination, rising to normal limits an hour or more later. The increased 
pressure of the C.S.F. during coma has already been noted by Forstmeyer (1938). 

| These results of our work on the cerebro-spinal fluid sugar are in agreement with 
those obtained by other workers, and there appears to be no special influence of 
intravenous insulin on the C.S.F. We should emphasize that the fall in the C.S.F. 
pressure following termination is an osmotic phenomenon following the intra- 
venous injection of 33 per cent. glucose. This fall is beneficial and never brings 
the pressure below normal limits. | 


CHANGES IN THE SUGAR TOLERANCE FOLLOWING TREATMENT WITH INTRAVENOUS 
| INSULIN. 


A survey of the literature on changes in the sugar tolerance following prolonged 
administration of intramuscular insulin reveals that the majority of workers have 
found that the treatment causes an increase in tolerance. On the other hand, 

Looney and Cameron (1936) described 9 cases exhibiting a decrease in sugar 
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tolerance, 6 of the diabetic type. In 1937 the same authors published 7 more cases 
showing decrease in tolerance, and believed that it was due to stimulation and 
sensitization of the adrenal mechanism, and that the diabetogenic factor of the — 
anterior pituitary is produced in greater amounts in these patients. Miiller (1937) 
described a case of spontaneous hypoglycaemia occurring after insulin treatment 
had been terminated. Himsworth (1935) made the now widely-known obser- 
vation that an increase of the carbohydrate in the diet produces an increase in the 
sugar tolerance of the individual. He accounted for this by postulating a decrease 
in the sensitivity of the individual to the insulin secreted by his own pancreas. 
There appear, therefore, to be three groups of cases described in the literature : (1) 
Those in which no change occurred, (2) those in which there was a decreased toler- 
ance, and (3) those in which there was an increased tolerance. Various suggestions 
have been put forward to account for these changes. The particular change which 
may take place appears to depend on the individual. As we shall show below, 
insulin stimulates both the sympathetic and parasympathetic components of the 
autonomic nervous system. To this factor must be added two others: (1) That 
insulin sensitizes the sympathetico-adrenal mechanism, as shown by Looney and 
Cameron (1937), and (2) that excessive carbohydrate in the diet causes an increase 
in tolerance. We may therefore postulate that the sugar tolerance will alter 
according to whichever of these factors is preponderant. In some patients insulin, 
by stimulating endocrine activity in general, may cause an increased secretion of 
the pituitary diabetogenic hormone, causing a decrease in tolerance. We shall 
comment on the prognostic importance of these changes later. 

Bailey (1939) found that there was an increase in glucose tolerance in 34 out of 
45 patients after insulin treatment. Little change occurred in two patients, whilst 
the tolerance was slightly decreased in six and very much decreased in three. 

We felt that after intravenous insulin treatment there might be some modifica- 
tion in the changes commonly observed after intramuscular treatment. For 
example, as we have already shown, there is not a great increase in the total carbo- 
hydrate in the diet ; this is reflected in the lessened increase in weight. Further, 
the assault on the organism by intravenous insulin is more violent, and lasts for a 
shorter period each day, and we might expect to find different hormonal responses; 
to insulin administered in this way. In ro patients we observed the sugar tolerance 
both before and after treatment, and in three of these also during the course of 
treatment. In two cases there was no change, in seven there was an increase in 
tolerance and in one case a decrease. In the latter case the blood sugar rose to 
236 mgm. per cent., with glycosuria and increasing resistance to insulin. In two | 
cases there was glycosuria from time to time, very marked in one case, but in both 
these patients sugar tolerance tests revealed a high tolerance, and the glycosuria 
can only be attributed to a lowering of the renal threshold. Our results are yn 
„accordance with the literature on intramuscular insulin, and indicate that the changes 
in carbohydrate metabolism wrought by intravenous insulin are not of sufficient 
concern to bring about untoward changes in the carbohydrate balance. In the 
case in which gross hypoglycaemia occurred, the patient remained frankly diabetic 
for several days—a result which may be attributed to the powerful assault wrought 
by intravenous insulin. When intramuscular insulin was substituted there was no 
return of the glycosuria. A further interesting point about this patient was that 
before treatment she showed a “ dyspituitary ” type of curve. We shall endeavour 
to show later that insulin exerts its beneficial effect in schizophrenia by stimulation 
of the autonomic nervous system. An alteration in the sugar tolerance is therefore 
a very good indication that this stimulation has taken place. , We shall refer later 
to the work of Pfister (1938), who considers that in chronic schizophrenia the auto- 
nomic responses are almost absent. We should therefore expect no improvement 
following insulin in these cases and little change in the sugar tolerance. Such 
appears to be the case. In the two cases which showed no change in the sugar 
tolerance following treatment both were hebephrenic cases of four and ten years’ 
duration respectively, both had a high sugar tolerance, and neither showed any 
mental improvement whatever during treatment. 


INTRAVENOUS INSULIN AND INSULIN SENSITIVITY AND ADAPTATION. 


Manfred Sakel was familiar with the fact that the dose required to induce the 
first coma in a patient cannot be kept constant, and must be raised or lowered 
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subsequently if satisfactory coma is to be maintained. This reduction in dose which 
could be carried out with the induction of satisfactory coma was designated “ sensi- 
tization ” by Müller. The patient starting insulin treatment is given increased 
doses until coma is induced. Thereafter the dose may frequently be reduced day 
by day, with satisfactory coma, until a point is reached when it can be reduced no 
more. This is the phase of sensitization. Following this there is usually a phase 
of adaptation, in which the dose must be increased until a final stage is reached, 


| during which a steady dose can be maintained until the end of treatment. 


Few attempts have been made in the literature adequately to explain these 
phenomena. Himsworth (1935) demonstrated that the efficiency with which a 
standard dose of crystalline insulin acts on the blood sugar is determined by the 


} carbohydrate content of the diet, so that the greater the amount of carbohydrate 


i 
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in the diet the greater the sensitivity of the organism to insulin. He also noted 
that the correlation between change in glucose tolerance and change in insulin 
sensitivity can be expressed as a straight line inclined at an angle of 45° to the 
abscissa. Bailey (1939) noted, and we have confirmed this, that after prolonged ` 
msulin treatment the sugar tolerance curve frequently shows a high preliminary 
rise followed by a marked secondary hypoglycaemia. A comparison may be made 
with those cases which during treatment had failed to develop coma after the 


injection of insulin, but which had become comatose after they had been given a 


—- 


drink of sugar (Bailey, 1939). This would suggest that during treatment the increase 
in carbohydrate in the diet stimulates the production of endogenous insulin and 
causes less exogenous insulin to be required. The later work of Himsworth (1939) 
is noteworthy for the conception that the maintenance of the head of pressure of 
blood sugar is the most important factor in the regulation of carbohydrate meta- 
bolism. During insulin treatment there is a saturation of both the peripheral 
tissues and the liver with glycogen. This saturation leads to stimulation of the 
activity of the pancreas with consequent sensitization to exogenous insulin. After 
sensitization has occurred, much smaller amounts of glycogen are being laid down 
in the tissues, as evidenced by the weight usually ceasing to increase. This is the 
phase of adaptation, when the pendulum swings the other way, until a balance is 
struck and a constant dose of insulin is subsequently required. 

Our work on intravenous insulin has revealed that not only does insulin given 
by this route effect an immediate saving of insulin, but there is also developed a 
much greater sensitivity to the hormone than was ever seen with intramuscular 
insulin. The following figures illustrate our findings: In 12 cases on intravenous 
treatment all except two developed sensitivity. In two of the rest there was some 
adaptation before sensitivity was attained. In the ten cases that developed sensi- 
tivity it was moderate in six cases and great in four cases. For example, one 
patient required 156 units of intravenous insulin to induce satisfactory coma at 
first, and one month later only 24 units were required. In these 12 cases the average 
coma dose at the commencement of treatment was rog units. The average coma 
dose after full sensitivity was reached was 53 units, or 49 per cent. less. After 
adaptation the average coma dose was 8g units, or 15 per cent. less than the original 
average dose. In 12 cases on intramuscular insulin four did not develop sensi- 


' tivity. In the 8 cases that developed sensitivity it was slight in 2 cases, moderate 
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in 3 and great in 3. Adaptation was more pronounced in all the cases. In these 
r2 cases the average coma dose at the commencement of treatment was 8o units. 
The average coma dose after full sensitivity had been reached was 70 units, or 13 
per cent. less. After adaptation the average coma dose was QI units, or an increase 
of 14 per cent. on the original coma dose. Thus it will be seen that the use of 
intravenous insulin not only effects an immediate saving, but that there is also a 
long-term saving, varying, according to the length of treatment, from a minimum 
of 15 per cent. to a maximum of 49 per cent. Intramuscular insulin, while effecting 
a saving of 13 per cent. by immediate sensitivity, causes an ultimate increase due 
to the phenomenon of adaptation. It should be emphasized that these cases were 
not specially selected, but were chosen at random. The 12 intravenous cases were 
the first 12 cases treated with intravenous insulin alone, no intramuscular insulin 
being given throughout the course. The 12 intramuscular cases were the first 
12 cases treated in 1939 at this hospital. We may therefore conclude by stating 
that sensitization is exaggerated and adaptation diminished on intravenous 


insulin. 


i 
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The explanation of these phenomena must be sought in terms of the previously 
existing theories. It appears that the patient on intravenous insulin is abnormally 
sensitive to carbohydrate, possibly because exogenous insulin circulates in the body 
for a shorter period of time, thus requiring a greater production of endogenous 
insulin than is necessary after intramuscular insulin. The giving of carbohydrate 
to these patients rapidly exhausts the exogenous insulin, and thus stimulates the 
endogenous mechanism. Thus even less exogenous insulin is required in the phase 
of sensitization. We have already shown that by the time the phase of adaptation 
is reached we have broken the vicious circle in which more and more insulin is 
needed each day to metabolize the large doses of carbohydrate. This sensitization 
mechanism is exemplified in the case of one of our patients, who was becoming 
sensitive to intravenous insulin, and who was given a slightly larger dose of intra- 
muscular insulin. 30 c.c. of 33 per cent. glucose intravenously failed to terminate 
his coma, and two subsequent doses of 40 c.c. each also failed to produce any change 
except that he responded slightly to stimuli. Ten ounces of sucrose were then 
given by nasal catheter, and he made a slow recovery, having potato soup and a 
good dinner afterwards. At 7 p.m. more potato soup was administered, but by 
10 p.m. he was flushed and sweating, and a sweetened drink was given. Next 
morning he was his usual self. It may be assumed in this case that the adminis- 
tration of glucose called forth an immediate response of endogenous insulin, but 
would have destroyed all the exogenous insulin had this been given intravenously, 
thus enabling the patient to recover. Following intramuscular insulin, however, 
the exogenous insulin still in the tissues continued to be absorbed and was added 
to the endogenous insulin, so that hypoglycaemia persisted, and very large amounts 
of sugar were required to break this vicious circle. 

We have described above how, after a number of comas have been induced by 
intravenous insulin, and sensitivity has been attained, the intramuscular dose 
required to induce satisfactory coma is not very much greater than the intravenous 
dose. We may regard this as an illustration of this sensitivity mechanism elabo- 
rated above. The intramuscular insulin calls forth a strong secretion of endo- 
genous insulin, and about the same dose induces coma. It is clear, however, that 
had the insulin been given intramuscularly to the patient from the beginning of 
treatment, a larger dose would have been required at this stage. This suggests 
the possible advantage of starting a patient on intravenous treatment, continuing 
it till sensitivity is achieved, and then switching over to intramuscular insulin. 
This may be done when the veins are difficult to find, but the method carries with 
it, of course, all the disadvantages of intramuscular treatment that we have already 
described. 

In connection with this subject we may here describe our experience of insulin- 
resistant cases. This has been limited to only a few cases. 


Case 13 commenced insulin treatment on 22.vii.39, and was discontinued on 1.1x.39, her 
coma dose being in the neighbourhood of 90 units intramuscularly. Treatment was recom- 
menced 17.i1.40 with 7o units intramuscularly and remained unaffected by 384 units of intra- 
muscular insulin, despite swinging the dose according to Braunmiihl’s method (1938). This 
resistance may be described as a vicious circle in which the body stores carbohydrate at a rapid 
rate, and more and more insulin is required each day to induce hypoglycaemia, the process 
being so rapid that in these rare cases coma is never induced. Unfortunately perinission to 
vive this patient intravenous insulin has been refused. In this connection we have frequently 
noticed that if for any reason a patient has a rest of a few weeks from treatment, resistance 
develops. Case 78 commenced treatment with intramuscular insulin, and received 285 units 
without noticeable change. The following day 140 units were given intravenously, with the 
production of coma, and subsequently the intravenous dose was stabilized at 178 units. It is 
probable in this case that intravenous insulin had suddenly broken the “ vicious circle ’’ of 
carbohydrate metabolism. Case 113 commenced treatment on 2.v.41, and was given 280 
units of intramuscular insulin on 30.v.41, without becoming more’than drowsy. Three hours 
after insulin the blood sugar was 20 mgm. per cent., and half an hour later 25 mgm. per cent. 
We must therefore postulate from these and other results that it is not failure to produce pro- 
longed hypoglycaemia alone which is responsible for the failure to enter coma. The patient 
went into coma on 300 units intramuscular insulin and 280 units of intravenous insulin, but the 
coma was light on intramuscular insulin, and the hypoglycaemia not so profound. Three and 
a half hours after 300 units intramuscular insulin the C.S.F. sugar was 32 mgm. per cent. Three 
and a half hours after 280 units intravenous insulin it was 20 mgm. per cent. Subsequently the 
intravenous dose was ‘‘swung’”’ between low and high extremes, which resulted in rapid sensi- 
tivity, 150 units of intravenous insulin ultimately being required. 


+ 
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THE MODE oF ACTION OF INSULIN. 


The- mode of action of insulin in influencing the course of the schizophrenic 
psychosis is still largely unknown. The majority of theories recently put forward 
suggest that insulin brings about a cure by influencing the autonomic nervous 
system, and that the disorder lies in centres influenced by this system. Pfister 
(1938), Grinker (1939) and Parker (1940) have expressed the opinion that in 
schizophrenia there is some disorder of co-ordination of the autonomic regulating 
centres. Parker states that in schizophrenia the cardinal symptom is apathy and 
that there seems to be a diminution in the emotional response mechanism—a body 
function with which the autonomic nervous system is intimately concerned. There 
is abundant evidence that the autonomic regulating centres are situated in the 
hypothalamic region, and the work of Gagel (1936), Foerster and Gagel (1933) and 
others suggest that the centres for the emotions are also situated in that area. 
Consideration of this evidence has led us to believe that in schizophrenia there is a 
disorder of the hypothalamic area, and that insulin is effective by bringing about 
an adjustment to the normal co-ordination between the sympathetic and para- 
sympathetic centres in this area. Pafker (1940), as the result of studies on hypo- 
glycaemia in schizophrenic patients, concludes that in schizophrenia there is 
impaired function of the autonomic nervous system as a whole, and that insulin, 
by stimulating both sides of this system, restores its normal balance. In support 
of this view of schizophrenia, Pfister (1938) divided schizophrenics into three 
groups. Group I included acute cases of short duration ; Group II included well- 
preserved hebephrenie and paranoid forms after the stormy primary stage ; Group 
III consisted of chronic deteriorated schizophrenics. His conclusions were as 
follows: ‘‘ Schizophrenia is a disease of the autonomic nervous system which 
involves the entire organism, including the cerebral cortex. In the first stage of 
the disease, as well as in the later acute episodes, there is hyperexcitability of the 
regulating mechanisms. Later the system becomes functionally less competent 
and at last fails altogether. The mental manifestations of schizophrenia are, we 
believe, symptoms, expressing themselves mentally, of course, in a disease which 
is primarily in the autonomic nervous system.” This modification of the auto- 
nomic functions as the psychosis progresses may well account for two things: 
Firstly the divergence in results by workers investigating autonomic functions, 
e.g. sugar tolerance in schizophrenia, to which we have drawn attention earlier in 
this paper. Secondly, that insulin therapy gives its worst results in well-estab- 
lished schizophrenia, when the autonomic nervous system has become depressed 
and insensitive. 

Parker’s statement that insulin produces changes in the autonomic nervous 
system by stimulating both parasympathetic and sympathetic systems is supported 
by many workers. Hans Wespi (1938) made extensive observations on the auto- 
nomic functions in the insulin shock treatment of schizophrenia. He made obser- 
vations on the fluctuations of the width of the pupils, the sweat and saliva; the 
heart rate, the blood pressure and the capillaries during hypoglycaemia. He 
summarized his findings as follows: ‘‘ The therapeutic use of insulin amounts to 
a powerful assault on the autonomic balance and leads to the fluctuations we have 
described. Our studies, however, do not permit us to say with assurance that the 
primary assault is equivalent to a rise in parasympathetic tone. Indeed, we have 
observed the opposite, when the primary impulse was in the direction of an increase 
in tone in the sympathetic. The autonomic response to insulin may vary from day 
to day in one and the same patient.”’ 

Our own work in this field has been to demonstrate that the assault on the 
autonomic nervous system by insulin is rendered even more violent when the 
insulin is administered by the intravenous route. This is in accordance with our 
findings that intravenous insulin produces a more rapid and profound hypoglyc- 
aemia. We may here observe the important fact that insulin frequently produces 
startling improvement in the days of treatment before coma is reached. We have 
observed this on numerous occasions. For example, one of our patients, previously 
admitted to hospital for schizophrenia, was admitted in a state of acute excitement, 


necessitating confinement to the padded room. He made numerous attempts to 


escape and was acutely hallucinated. He was put on intravenous insulin treat- 
ment, and became visibly calmer each day, and within a week was transferred to 
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the convalescent villa. He did not go into coma until a week later. We therefore 
regard coma as incidental to the treatment, and not important per se. Neverthe- 
less we do not concur with the view that insulin treatment produces many cures 
without coma, as we are convinced that rapid and profound hypoglycaemia, 
maintained for some hours, is, necessary for autonomic stimulation, and this 
cannot be attained without the induction of coma. 

We have observed all the autonomic phenomena after intravenous insulin 
which are found after intramuscular insylin. We have observed both sympathetic 
and parasympathetic functions, but on the whole it must be ceded that insulin 
is predominantly parasympathetic in its action. It may well be that any sympa- 
thetic phenomena are merely compensatory responses. Bailey (1939) made numerous 
investigations on the gastric juice of patients following insulin. He found that 
after a latent interval there was invariably a rise in both the gastric acidity and in 
the volume of the gastric juice. Following intravenous glucose there was a fall 
in gastric acidity. These experiments are adequate proof that insulin stimulates 
autonomic centres and that its action is predominantly parasympathetic. We 
carried out investigations to determine the free and total acidity ig six patients 
after insulin given intravenously and intramuscularly respectively. In the intra- 
venous group we invariably found that the time lag before the acidity commenced 
to rise was shortened, being about 20-40 minutes in the intravenous group against 
60-90 minutes in the intramuscular group. In four of the six cases the rise in 
both free and total acid was much greater following intravenous insulin, and in 
two there was no change in the response. These observations, although only made 
in a small number of cases, are sufficient to confirm our previous suspicions that 
intravenous insulin is a more powerful autonomic stimulant than intramuscular 
insulin. Chart 6 shows gastric acidity curves-from a representative case illustrating 


CHART 6.—The Behaviour of the Gastric Juice following Intravenous and Intramuscular 
Insulin respectively in the same Patient. 
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hese points. One other useful observation is derived from this work. Were it - 
not for the high gastric acidity attained at the end of coma, contained in a large 
volume of gastric juice, hydrolysis of the potato soup would not proceed nearly so 
rapidly, and it is clearly this factor which facilitates absorption and renders this 
method of termination so successful. 


THE RESULTS OF INSULIN TREATMENT. 


Insulin treatment by the intramuscular route was commenced at this hospital 
n March, 1938. Up to June, 1940, 88 cases were treated, the results comparing 
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favourably with the results recorded in the literature. In the year under review, 
from July, 1940, to June, 1941, 33 patients have received treatment by the intra- 
venous route. The results of treatment, as far as we are able to assess the patients 
clinically at the moment, compare well with those on intramuscular treatment. 
If, as we believe, intravenous insulin is a more powerful autonomic stimulant than 
intramuscular insulin, and if insulin effects a remission by stimulating the 
autonomic centres, then the clinical results from this form of administration 
should be even better than by the old method. It is too early yet tovform a 
final opinion about patients treated so recently, nor have we thought it wise 
to include too many clinical observations in a paper primarily concerned with 
technique and biochemistry. We hope at a later date to publish a report based 
on a recent follow-up of the 88 cases treated by the intramuscular method, and which 
will compare these results with the results of treatment of patients by the intra- 
venous route. We remain solidly confident, however, as to the undoubted value 
of insulin as a cure in many cases, and in enabling many others to enjoy long remis- 
sions and so detract from the social misery caused to so many families by schizo- 
phrenia. 


SUMMARY AND CONCLUSIONS, 


An extensive clinical and biochemical survey has been carried out on a number 
of aspects of insulin therapy by the intravenous route. The study was made over 
a year of treatment. Observations on a further 24 patients confirm that intra- 
venous insulin effects a saving of insulin, amounting to 28°3 per cent. in these cases. 
Reasons for a smaller dose being needed are put forward. 

The advantages of the method are discussed. Intravenous insulin ensures 
rapid recovery from coma, and obviates the dangers of delayed recovery and late 
shock. The carbohydrate intake can be lowered, resulting in less increase in weight 
and improvement in the health of the patients compared with intramuscular 
insulin treatment. 

A study of the behaviour of the blood sugar has been made. Comparison has 
been made between the behaviour of the blood sugar on intramuscular and intra- 
venous insulin respectively, during hypoglycaemia, immediately after termination, 
and during the rest of the day. These studies show that hypoglycaemia occurs 
earlier and is more profound after intravenous insulin, and that recovery after 
termination is more rapid. 

A study of the cerebro-spinal fluid sugar has shown little difference between 
intravenous and intramuscular methods. The fall in the C.S.F. sugar is believed 
to be coincident with coma rather than the cause of it. 

Some observations have been made on the use of combined electric convulsion 
therapy and intravenous insulin, on the use of combined intramuscular and intra- , 
venous insulin, and on protamine zinc insulin given intravenously. 

The behaviour of the sugar tolerance during both intramuscular and intra- 
venous insulin therapy has been discussed, and the cause of insulin sensitivity and 
resistance, which is intimately linked up with it, entered into. The view is expressed 
that the changes in sugar tolerance are largely dependent on the duration of the 
disease, and that in cases of long duration little change takes place during treat- 
ment. This is also in accordance with our view that in these cases the autonomic 
functions receive little stimulation by prolonged insulin treatment. 

The mode of action of insulin in relation to the autonomic functions is discussed. 
The view is expressed that in schizophrenia there is depression of the autonomic 
regulating centres, and that insulin brings about a remission by stimulating these 
centres. That intravenous insulin is a more powerful autonomic stimulant than 
intramuscular insulin is revealed by studies of the gastric juice during treatment. 
The opinion is put forward that the results of treatment by intravenous insulin 
may prove to be even more favourable than those following intramuscular insulin. 

We are much indebted to Dr. T. P. Rees, Medical Superintendent at Warling- 
ham Park Hospital, for his active interest and practical advice in this work, and 
for his permission to publish this report. Our thanks are also due to Mr. E. J. 
Bishop, laboratory technician at the hospital, who carried out the numerous blood- 
sugar estimations for us. 
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In 1936 Tomesco (1) and his co-workers described changes in the crystallization 
of sodium chloride produced by the addition of small amounts of cerebrospinal 
fuid to o-8 per cent. saline. A drop of :8 per cent. NaCl solution dried on a micro- 
scope slide at 75°C. produces a thin circumference of crystals surrounding an 
empty space. If normal C.S.F. is added in proportions of 1 C.S.F. to 20, 40 or 
6o parts saline the central empty space is replaced by a thin translucent film of 
crystals, which in the higher dilutions begins to show lacunae. In a dilution of 
1 in 120 this translucent film is reduced to a narrow strip along the inner margin 
of the circumference. Microscopically the translucent area is found to consist of 
concentric circles, feather- or spear-shaped crystals, parallel lines, needles, etc., well 
organized in the low dilutions, but not organized in a dilution of 1 in 120. This is 
regarded as the normal crystal picture. 

The full-blown pathological reaction as described by Tomesco was obtained in 
a vanety of neurological disorders, but particularly in fresh untreated cases of 
zeneral paresis. In this reaction the lacunae do not begin to appear until very 
high dilutions are reached. In the proportion of 1 part C.S.F. to 120 saline the 
central area is still completely covered by a translucent film, which microscopically 
shows good organization into a variety of patterns. The latter are much finer in 
appearance than in the normal picture with low dilutions, and consist of concentric 
circles, liver lobule appearance, rosettes, feather- and spear-shaped crystals, 
radiations from a central crystal, etc. 

Between these two pictures there are gradations which Tomesco and his co- 
workers termed “ mixed ” types. It seems probable that there is a gradual tran- 
Suon from the normal to the full pathological type, depending on the degree of 
abnormality of the fluid, and in our opinion the ‘“‘ mixed ” pictures should be 
regarded as pathological reactions of greater or lesser intensity. In order to 
‘tandardize the test as far as possible we have only used the dilution of 1 part 
(S.F. to 120 saline. With this strength none but the most pathological fluids, 
‘uch as those of untreated general paretics, give a picture in which the whole of 
the interior is covered by a film of crystals. We have designated this picture 
the “+44” type. The “ ++” type, corresponding to Tomesco’s “ inter- 
mediate pathological,” is characterized by empty spaces appearing in the central 
translucent stratum, the latter showing good organization. In the “ + ” picture 
‘Tomesco’s intermediate normal) the translucent film is further reduced to form 
a layer along the inner side of the circumference with poor organization. 

The crystalline circumference also shows fairly characteristic features in the 
normal and three pathological types. These may be summarized as follows : 

Normal pattern.—The circumference consists of a single layer of large 
cubical crystals with an irregular and amorphous outer margin. Here and 
there one sees a tendency to formation of three rudimentary layers. 

“ + ” type.—More distinct differentiation into three layers with a space 
between each. Outer margin still irregular and rough, 
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“ ++” type.—Defnite arrangement into three . layers, separated by 
two spaces, each layer being of more regular and smooth conformation. In 
places layers fuse together and become indistinct. Outer margin somewhat 
rough and amorphous. 

“ +++” type..—Well-defined separation into three layers throughout 
whale circumference. Outer margin smooth and regular. 


TECHNIQUE OF THE CRYSTALLIZATION TEST. 


/ Apparatus. 


1. The best microscopic slides. These must be chemically cleaned in concen- 
trated acid bichromate, washed well with tap water, distilled water, and double 
distilled water, and then preserved in alcohol. When the slides are required they 
must be wiped with a fluff-free towel and afterwards polished with a piece of 
chamois leather. They are then placed in the oven at 75° C. for ten minutes to be 
certain that they are completely free from moisture. The slides should only be 
handled by their edges. 

2. Six 5 by $ in. test tubes graduated at 6 c.c. These can easily be graduated 
in the laboratory. 

3. Several 0-2 c.c. pipettes graduated in o-oo! c.c. 

4. © per cent. sodium chloride solution. Only the purest sodium chloride 
should be used, and dissolved in fresh dust-free doubly distilled water. 


Technique. 


The C.S.F. is centrifuged, and 0:05 c.c. are pipetted into the graduated test 
tubes containing the appropriate amounts of saline. This is mixed well, and 0-02 c.c 
drops from each tube placed on the prepared slides which are lying on a tray. The 
tray is placed in aconstant temperature hot-air oven at 75° for ten minutes, when the 
drops of saline-C.S.F. will be completely evaporated. The drops are examined 
macro- and microscopically. 


CASE MATERIAL. 


Tomesco and his co-workers have described their results in 200 cases of mental | 
disease. For details of his findings his paper should be consulted ; it is sufficient 
to point out that a small number of cases of constitutional psychoses like schizo- 
phrenia, epilepsy, manic-depressive insanity, gave pathological patterns. In 
untreated general paretics the picture was strongly pathological (“ + -+ + ”) in 
100 per cent. of cases. Normal patterns were observed by them in all non-psychotic 
or non-neurological disorders. Finkelman (2) (138), using Tomesco’s technique, 
investigated the fluids from 68 psychotics (general paresis, epilepsy and schizo. 
phrenia) and found similar results. He further examined the fluids from 71 cases 
with general medical and surgical diseases, but without involvement of the nervous 
system, and found in every case a normal crystal pattern. 

The present work is based on the examination of cerebrospinal fluids from 
77 mixed cases, the bulk of which were selected because of the presence, actual 
or suspected, of organic, toxic or infective involvement of the central nervous 
system, however slight. Our object has been to see whether the views of Tomesco 
and his associates could be substantiated, and if possible to correlate the crystal 
picture with other findings in the fluid. In the subjoined table are enumerated 
the results of the crystal picture, total protein in mgm. per cent., globulin, colloidal 
gold tests, and the bromide distribution ratio between blood and C.S.F. The latter 
was carried out according to the method of Walther (3), i.e., the patient is given -o1 gm. 
NaBr per lb. body weight thrice daily for five days and on the sixth day blood and 
C.S.F. are withdrawn. The deproteinized specimens are then treated with a } per 
cent. gold chloride solution and matched in a colorimeter. The normal ratio of 
bromide between blood and C.S.F. ranges from 2:8 to 3:3. This test has been used 
largely to determine the permeability of the blood-C.S.F. barrier (choroid plexus, 
meningeal vessels), and values below 2:8 are regarded as pathological, indicating 
increased permeability. Measurements of the surface tension of the fluid were 
also carried out in 42 cases by means of Traube’s stalagmometer, but we found the 
experimental error so great that it was almost impossible to obtain consistent 
results on repeated examinations of the same fluid. For accurate results a du Nouy’s 
tensiometer is required. 
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For the estimation of protein Mestrezat's diaphanometric method was used. 
It consists of coagulating the protein with triehloracetic acid and boiling. The 
` resulting turbidity is compared with that of a known series of standard tubes. 
For globulin the Pandy and Nonne-Apelt tests were used. A positive Pandy and 
negative Nonne-Apelt was interpreted as a + result. 


TABLE I. 
Case Sex Crystal Protein’ Globulin 
No a8 pietur spin tests. Lange. DR. Diagnosis, etc. 
I . M.54 Normal. 20 . Neg. . votto . 2°83 . General paresis (treated). 
00000 
2 . F.32 . N. . 20 . 4 > 11000 . 3-1 . Epilepsy. 
00000 
3 . M.x. N s 722 »» + 00000 . 3:19 . General paresis (treated). 
=æ 00000 
4 - F.62 . + . 22 . 4, >» EL000 . 2°84 . Manic-depressive. General but 
00000 no retinal arteriosclerosis. 
5 - M. 37 + » 35 . + > 01232 . 2°71 . Chronic epidemic encephalitis. 
20000 
6 . F.34 . N . I5 . Neg. . I1000 . 3:0 . Catatonia. 
00000 
7 - *F.38 . N 20 . » > LIOOO . 2:95 . General paresis (treated). 
00000 
8 . M.47. N . 20 . 4 + OOLLO , 2°86. vs » T 
00000 
9 . M.69 . N. . 25 . vy + OIIIO . 3°2 . Melancholia, with moderate 
00000 hypertension. 
Ilo . M.44. +++ . 35 . + + 55432 . 2'72 . General paresis (treated). 
21000 
11 F.66 . N. . 15 . Neg. - roo0o0 . 2:85 . Secondary dementia. 
00000 , 
12 . M.52 . + . 20 . p «+ ttt00 , 3-014 . Oligophrenia, with arteriosclerosis 
00000 and hypertension. 
13. F66. N. . 2 . 4 + tt000 . 2°86 . Senile dementia; hypertension. 
00000 Retinal arteries normal. 
14 M.39 - N 20 « » + 12332 . 2°85 . General paresis (treated). 
TOOVO ; 
15 M.54 . +++. 6 . + . 55432 . 2o . Cerebral tumour. 
` . © @ Core) 
16 F. 61 + 15. Neg.’. 11000 , 2°85 . Arteriosclerotic psychosis ; marked 
00000 retinal arteriosclerosis. 
17 + M.59 N. 20 . » > I2210 . 2°83 . General paresis (treated). 
0v000 
18 M. 35 >œ +++ 35 . + * 55432 . 2°62 . » ys 
Tooo0o 
19 F.60 . +++ . 30 . Neg. - ootro . .. . Recurrent mania; C.S.F. removed 
00000 during narcosis. 
20 - F.60 . + . 20 . „» + tto0u , 2°84. Arteriosclerotic psychosis ; retinal 
arteriosclerosis present. 
2I M. 57 + 25 . p» + t1o00 , 2°83 . Secondary dementia. 
00000 
22 F.4t . N. . 29 . p» + IIOOO |. 3105 . Catatonia. 
O000O0 
23 M. 55 eo 25 . c+: + 12320 . 2-74 . General paresis (treated). 
(970101016) ‘ 
24 M.63. + . 25 . Neg. + to000 . 3-06 . Epilepsy with general and early 
00000 retinal arteriosclerosis. 
25 + M.72. ++ . 2 . „ > IIDOO , 2-79 . Melancholia. Advanced genera 
00000 and retinal arteriosclerosis. 
26 F. 60 N. 15 » OOOO. 3°.) Paraphrenia. 
(0707071010) 
27 Pest x N. . 25 . + > 21100 . 3:3 . Catatonia; weak positive Kahn” 
00000 in blood. 
28 M. 65 . + 25 Neg. . o0000 . 3-0. . Melancholia; general and retina 
00000 arteriosclerosis. 
29 M. 57 N 20 » + L000 . 372 . Melancholia. Arteries normal. 


(070767870) 
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Sex 
and 
age. 


M. 37 
M. 51 


F. 60 
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Crystal saa in Globulin 
mgm.% 


picture. 


z N. . 20 


N. . 25 

N.  . 20 
++ . 30 

22 

2 28 

N. 20 

+ 20 

« +++ . 150 
N. 15 

N. 15 
++ 25 

© + . 25 
“+ +++. 60 
N.  . 20 

N. 25 

N. 15 

N <. 20 

Ns 20 

-F 25 

N. 30 

N: 20 
TE 30 
aagi 65 

= 25 

N. 15 

+ 25 

og 25 
+++ . 168 
20 

} . I5 


TABLE I (continued). 


tests. 


9 


9) 


Lange. 


00000 


» 21100 . 


00000 


YIooO . 


00000 


- 211TO . 


00000 


. ©OO0O . 


00000 


11000 . 


00000 


- IJIOO . 
00000 . 
- ITYOO . 


00000 


- 55555 - 


54321 


- 11000 


00000 


. OOO00O . 
o0000 ., 
21100 . 


00000 


1Ir00O . 


00000 


- 55555 - 


54321 


- OOOOO . 


00000 


« 01221 . 


00000 


. OOTIO . 


00000 


» OOV0O0O . 


00000 


- 11100 . 


00000 


. 11100 . 


00000 


. OOITT!I 


00000 


« 00000 . 


00000 


IJIIO . 


a000 


. 12332 . 


10000 


Il000 . 


00000 


. 00000 e 


00000 


- OITIO . 


00000 


- OVOOO . 


00000 


. 42100 . 


00121 


11000 . 


00L 


. OOLODD . 


ONad0D0O 


«e 11000 . 2 


- 3° 


Diagnosis, etc. 


. Oligophrenia. 


. Confusional psychosis. 


. Epilepsy. 


. Confusional psychosis; general 


and retinal arteriosclerosis 
present. 


. Chronic epidemic encephalitis. 


. Amnestic syndrome. Dvyspitu'- 


tarism. 


. Senile dementia. Slight retin«! 


arteriosclerosis. (f) 


. Alzheimer’s disease with arteriv- 


sclerosis. 


. General paresis. 


32 e 


Schizophrenia. 


” 


. Alcoholic psychosis (confusiona| 


syndrome). 


. Melancholia with general and reti- 


nal arteriosclerosis. 


. General paresis. 


. Senile dementia. 


. Melancholia. 


. Involutional melancholia; with 


some general and retinal arterio- 
sclerosis. | 
Schizophrenia. 


. Chronic epidemic encephalitis. 


. Arteriosclerotic psychosis ; genera! 


and retinal arteriosclerosis. 


. General paresis (treated). 


. Secondary dementia. 


. Epilepsy with arteriosclerosis. 


. General paresis. 


. Senile dementia with general] and 


marked retinal arteriosclerosis. 


. Manic-depressive psychosis. 


. Chronic epidemic encephalitis. 


%”” 9) 90 


. Cerebral tumour. 
. Involutional melancholia, 


. Manic-depressive with angio- 


neurotic oedema. 


C 


Fic. 1.—Macroscopic crystal picture. A = normal C.S.F. B = + type. C = ++ type. 
D = +++ type (i.e. full pathological type). 


i ` l ; vw : Lo yY : 
| “ 6-40 DONS ON N A 
C > hs . X 


Fic. 2.—Microscopic crystal picture. E = normal C.S.F. F = +++ (or full pathological 
tvpe). 
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A 


| 


1942.) BY R. STROM-OLSEN, M.D., AND E. DE C. KITE, M.B. 4II 


TABLE I (continued). 


roa aa Sica. ae ou Lange. oR Diagnosis, etc. 
: age. * mgm.%,. ` es 
or. F44 . +++. 80 . + . 55443 . 2°62 . General paresis. 
21100 
62. M.47 . N. . 235 . + . orto . 3:0 . Tabo-paresis (treated). 
(019107079) 
63 . M48. ++ . 235 . + . IIooo 2-81 . Arteriosclerotic psychosis ; extreme 
` 00000 general and “retinal arterio- 
sclerosis. 
oy. M.57. ++ . 30 . -E © 321%0 . 2°65 . General paresis (treated). 
3 00000 
hs . M. 36. N. . 25 . Neg. . 10000 . .. . Imbecility and cerebral angioma. 


(070707070) 
66 . M.s5s4 . +++. 60 . + = . 55555. .. © General paresis. 
54321 
67 . M.56 . + . 35 «© ft © 44332 . 2'08. 3 j (treated). 
10000 E 
nB . F.38 . N.  . 15 . Neg. . 00000 . 3°4 . Catatonia. 
00000 
® . M.44. +++. 50 . + =. 55555. .. | General paresis. 
43210 
7o . M.53. + ~ 35 . -Æ$ . 22110. 2°78, j 4 (treated), 
OO0O0DO 
7I . M.35 . + . 20 . Neg. . 11000 s 2°82 . Epilepsy. 
(910701010) 
72. M.55. ++ os. 35 . 4+ . 22110 . 2:79 . Alcoholic psychosis with arterio- 


to 


00000 sclerosis. 
73 F. 44 . N 25 + . 21100 . 2'92 . Paraphrenia. 
00000 
4 e M42. + . 40 .  . III . 2°81 . Cerebral syphilis. 
10000 
75 M.46 . +++ . 45 «© + . 01232 . 2°43 . General paresis. 
20000 
76. M.48 . Nu: Ab i ae, & Se o anA a ji ji (treated). 
77. M.41. + po ocka a owe a ee eS j3 i H 


Non-psychotic patients with General Diseases. 


N 15 . Neg. . voooo . .. . Carcinoma of stomach. 
00000 

N. © I5 « „ > 11000. .. . Duodenal ulcer. 
(B10707070) 

N. 15. 5, +» 11000... . Pernicious anaenua. 
00000 

N. a. 25 © 4, + 00D0OO >. .. . Nephritis with uraemia. 
Q0000 k f 


Of the 77 fluids examined 39 gave a pathological crystal pattern, 198a “ + ” 
type, go “ ++,” and 11 “ +++.” It will be seen that in practically every 
instance where the crystal pattern is pathological, evidence of cerebral organic 
involvement, severe, moderate or slight, is to be found. The involvement may be 
infective, toxic, arteriopathic or neoplastic. In all patients with clinical signs of 
arteriosclerosis the fundus oculi has been examined by the visiting ophthalmologist 
lor the presence or absence of retinal arteriosclerosis. If the presence of arterio- 
pathic changes in the retinal arteries is indicative of cerebral atheroma, then it 
must be inferred that the earliest demonstrable pathological change in the C.S.F. 
to be found in this disease is abnormality in the crystal picture, more particularly 
ofthe “ one plus ” type. A glance at the table reveals that the protein and globulin 
reactions are frequently normal and negative with a “ + ” picture; even a “ two- 
plus’ pattern may occur with normal protein figures. Table Il shows the protein 
Values in mgm. per cent. in relation to the various crystal patterns found, together 
with the mean values. In Table III an analysis of these figures along with the 
significance of the mean values is given. It is here evident that the difference of 
Means between series I and II is not significant, as the probability is greater than 
1m 20 that the difference is due to random error. With the more pathological 
fluids the differences of means become significant, as one would expect. A similar 
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TABLE II.—C.S.F. Protein in mgm. per cent. 
Crystal picture :— : 


Normal. +. ++. +++. 

R l 
20 25 i 22 : 25 ; 35 
20 15 i 35 P 20 ‘ 60 
20 20 A 20 ‘ 30 . 35 
15 20 $ I5 A 25 ; 30 
20 30 20 : 30 . 150 
20 20 ; 25 i 65 š 60 
25 I5 2 te 25 ‘ 25 ; 168 
15 20 A 25 : 30 i Bo 
20 15 ; 20 A 35 ; 60 
20 25 : 25 A ; 50 
20 25 . 25 ; . 45 
20 15 ‘ 25 ° 
15 25 s 25 
25 ° 35 
20 A 35 
20 . 20 
25 . ; ,40 
20 ` 20 
22 ; 25 
28 
20 
15 
15 
20 

Mean 20°27 25°37 31°67 70°27 


TaBLE III.—Analysss. 


Series 
ASE EEE ETE LS! SO EET TEI TEE IEE EERE EER, 
I. II. III. IV. 
Crystal picture : , Normal i + ‘ ++ 3 +++ 
Mean C.S.F. protein mgm. 
per cent. ‘ ; ; 20°27 i 25°37 ‘ 31°67 : 70° 27 
Standard error of mea é +1.38 : +1°5 F 4'34 : +13:82 


Significance of Mean Values of the C.S.F. Protein in mgm. per cent. 


Series compared. g 
a, O 
I&II. I&II. I& IV. II & III. IHI &IV. 
Difference of means 3 5:1 £ II'4 ; 50ʻ0 : 6'3 ; 38-6 
Probability (P) that diffe- o 
rence due to random 
error : . P>'o5 . -o1r<cP<:05 . P<t‘oor . ‘oor<ccP<‘or . P<-oor 
Significant . : d No ; Yes ‘ Yes ; Yes é Yes 


relationship exists between “ plus one ” pictures and the globulin reactions. In 
13 fluids out of 18 in which the test was carried out the reaction was negative, and 
in the remaining 5 only +. These findings would séem to indicate that in non- 
syphilitic organic cerebropathy the crystallization test is far more sensitive than 
any of the standard tests used with cerebrospinal fluid. 

Of considerable interest too is the comparison between the crystal picture and 
the bromide ratio between blood and C.S.F. The results are shown in Table IV. 
Unfortunately it was not found possible to carry out the permeability test in a 
number of patients on account of resistiveness, but we believe there is sufficient 
evidence to show that the distribution ratio shows a definite downward trend with 
increasing abnormality of the crystal picture. This view appears to be confirmed 
by the statistical analysis set out in Table V, where the difference of means 
between Series II and III is the only one not significant. 


i | 
b 
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TABLE IV.—Bromide Distribution Ratio between Blood and C.S.F. 


Crystal picture: 
Normals. +. ++ +++. 
——__ 
3°90 3°71 ` 2°68 2:67 : 2°62 
3°4 3°1 2:78 ; 2°73 ; 2'0 
2:83 2'92 2'82 : 2°79 ; 2°72 
3°1 3'0 2'84 2°74 g 2°62 
3°19 3°3 2:78 2:79 . 2°43 
3°0 2°78 2°84 2°76 
2°95 2°90 2°81 2°61 
2-86 2°98 2°83 e 2:81 
3°2 3°2 s 3°06 2°7y 
2°86 2:92 3°0 
2°85 2°85 2°84 
2°83 2°92 2°84 
3°95 3°1 2:71 
3°1 2°86 3°0 
3°3 2°85 
3°2 2:81 
2°85 2-81 
3°! 2:78 
2°96 
2'9 
2°84 
3°32 
3°4 
Mean ` 
value 3°03 2:81 2°74 2°48 
TABLE V.—Analysts. 
Crystallization test. 
Normal. +. ++. +++. 
Number of cases ; ; è 37 > 18 i 9 ‘ 5 
Mean bromide distribution ratio . é 3°03 ` 2°31 A 2°74 . 2°48 
Standard deviation , ; P . 0:172 . +0097 . +0062 . 40'257 - 
Standard error of mean ; ; . 0'003 . 0'024 . 0'022 . o'r28 
Significance of Mean Values of the Bromide Distribution Ratio. 
Series compared. 
I& Il. It & un WI & IV. II & IV. 
Normal. +. +. ++. ++. +++. +. +++. 
Difference of means ; 0:22 $ 0°07 . 0'26 A 0:33 
Standard error of diffe- 
rence ; : A 0:043 ‘ 0°037 A O° Irs 3 0-089 
Probability that diffe- 
rence due to random 
error (by “ t ” method 
of student) I in 1000 . lin ty . I in 25 ; I in 500 


Probability by “zZ” 
method of R. A. Fisher o:oor<P<o-o1 . P>o'o5 A P<Ėo'ʻoor . oO:'001<P<o:or 


DISCUSSION. 


The physico-chemical mechanism by which changes in sodium chloride crystal- 
lization is brought about through thc addition of cerebrospinal fluid is a matter 
which must be solved by the research chemist. On the basis of the foregoing 
clinical investigation, however, the following facts emerge: (1) That a definite 
correlation exists between an increasing abnormality of the crystal pattern and an 
increasing permeability of the blood-cerebrospinal fluid barrier (or a decreasing 
distribution ratio) ; and (2) that with the more pathological patterns (i.e. the- two- 
plus ” and “ three-plus’’ types) there is a corresponding increasejim the total 
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protein values of the fluid. It seems probable that a qualitative and quantitative 
change in the C.S.F. protein picture is responsible for the pathological crystal 
patterns, but that with the slighter degrees of crystallization abnormality (our 


‘ + ” type), the quantitative change in protein is so small that it cannot be estimated ° 


by the method employed in the present investigation. Tomesco ascribed the 
phenomenon to alteration in surface tension brought about by increased amounts 
of albumin and globulin, and Semenschenko and Shikhobalova (4) have demonstrated 


that the addition of surface active salts to a solution of sodium nitrate produced © 


considerable effect, causing a greater degree of dispersion of the crystals than that 
of pure sodium nitrate. The sequence of events may therefore well be as follows: 
organic cerebral change—»changes in the blood-C.S.F. barner—»heightened 
permeability—>qualitative and quantitative alteration (i.e. increase) of C.S.F. 
protein, causing lowering of surface tension, which in turn would be responsible 
for the abnormality of the crystal picture. 


SUMMARY. 


1. The influence of a minute quantity of C.S.F. on the crystallization of a -8 per 
cent. sodium chlonde solution has been studied. 
2. On the basis of the examination of fluids from 77 mixed cases of mental 


disorder we are able to confirm the view of Tomesco and his associates that the : 


crystallization test is more sensitive than any of the other classical tests in all 
the non-syphilitic psychoses investigated, where arteriopathic, toxic or infective 
changes of the brain were present. In cerebral arteriosclerosis it is usually the only 
abnormality to be detected in the fluid. 

3. A positive correlation was found to exist between the degree of pathological 
change in the crystal picture and the lowering of the bromide distribution ratio 
between blood and C.S.F. 

4. Alterations in the protein picture, both qualitative and quantitative, occur 
with the more pathological crystal patterns, but with a mild degree of abnormality 
such as the “‘ one-plus ” picture no significant alterations could be demonstrated. 

5. A tentative explanation of the mechanisms involved has been put forward. 

Our thanks are due to Lt.-Col. Graeme Talbot, R.A.M.C., visiting ophthalmolo- 
gist, for reporting on the fundus oculi in a number of cases, to Dr. Tudor Jones for 
assistance in the preparation of statistical analyses, and to Mr. T. C. Hall, laboratory 
technician, for much painstaking and accurate work. 
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HISTORY. 


THE literature relating to mongolism is extensive and for the present purpose 
it need not be reviewed. The hand has been mentioned in almost every study on 
mongolism. Crookshank (1931) has given it an important place in his provocative 
book, The Mongol in Our Midst, without enlarging our knowledge of the now familiar 
features in shape and crease lines of the hand. Penrose mentions in The Creases on 
the Minimal Digit in Mongolism (1931) that in a certain number of cases one crease 
line on the fifth finger is lacking, which makes the fifth finger look almost like a 
second thumb. Very recently Harold Cummins of the Tulane University, U.S.A., 
observed a certain anomaly in the dermatoglyphs of the hands of mongoloid 
imbeciles (1939). He comes to the conclusion that in the finger-tips of these hands 
there is a noteworthy reduction in the occurrence of the whorls, and that of the 
five palmar patterns, hypothenar, second interdigital and third interdigital 
patterns are increased in frequency, while thenar/first interdigital patterns are less 
frequent, and also that frequencies of hypothenar types depart widely from the 
normal. C. E. Benda mentions that ossification of the carpal and long bones is 
early and that growth of the bones comes to an early end; this might account for 


the short hands in mongolian imbeciles (1939). 


DATA AND OBJECT OF PRESENT STUDY. 


One of the authors (C. W.) who is at present engaged in a statistical survey of the 
main characteristics in form and dermatoglyphs of the hands of mental defectives 
of all types has observed some stigmata in the hands of mongohan imbeciles which 


, have not been mentioned hitherto in the literature. Her study confirms the 


findings of Harold Cummins concerning the abnormality of the patterns of papil- 


' lary ridges on finger-tips and palm, but found them just as often in the hands of 


any other type of mental defective. 

One of us (H.R.R.) has investigated the present group of 73 mongolian imbeciles 
clinically in a paper, ‘‘ Personality in Mongolism, with Special Reference to the 
Incidence of Catatonic Psychosis ” (unpublished). He has differentiated three 
personality groups among them :. 

(1) Extraverts (30 cases), approximating to the typical text-book mongol. 

(2) Introverts (31 cases). In this atypical group there were 17 cases described 
as suffering from primitive catatonic psychosis and 5 cases of pre- or early psychosis 
of a schizophrenic-like reaction type. 

(3) Mixed (10 cases) showing features of groups I and 2. . 

In the present investigation the same group of cases was examined in order to 
see whether the hands of the typical and atypical mongolian imbecile differ in some 
stigmata or not. The material consists therefore of the hands of 71 of the 73 
mongols mentioned above (the two other cases died before the investigation could 
be completed). The ages of the subjects ranged between 8 and 48 years. The 
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hands in every case were investigated with regard to shape, the nails, dampness or 
dryness, colour and crease lines. Dermatoglyphs were taken by a method described 
by one of us (C. W.) in her previous papers. Briefly this was es follows: After 
having smeared the hands with some greasy substance, liquid paraffin or Nivea 
creme, for example, the hand is pressed on to a plain sheet of paper. A black 
powder, copper oxide, is placed upon the fat print so obtained, and then by moving 
the powder over the print, papillary ridges and creases are clearly brought out. 
The prints may then be fixed by the same fixative process as is used for coal 
drawings. 

The classical features of the mongolian hand can be enumerated as follows : 

A broad, square and short palm, very short fingers, a minute thumb of charac- 
teristic shape and a very small fifth digit, which is often deformed and on which 
sometimes one crease line is lacking. The frequent occurrence of the simian line, 
the dryness of the palm and abnormal flexibility are also well known characters of 
the mongolian hand. The cyanotic colouring is indicative of the circulatory 
deficiency often found in mongolian imbeciles. In addition to these text-book 
stigmata, particular attention was paid to the form of the nails, the general com- 
position of the crease lines, and the length of the index finger. We did not concern 
ourselves with abnormalities of the papillary ridges to which one of us (C. W.) 
will refer in a larger paper on the dermatoglyphs of hands in mental defectives of 
all S. 

Bilore comparing the frequency of the different stigmata in mongolian hands 
we must explain why emphasis is laid on certain forms of nails, the shape of the 
index finger and the particular ‘‘ confused ” crease line pattern to which hitherto 
very little, if any, attention has been paid. While studying the hands of 650 
mental defectives at St. Lawrence’s Hospital it was observed that these patients 
often showed an undeveloped type of nail, that is to say, one in which the hornified 
substance is reduced to a minimum, and the moon is completely lacking. In the 
mongolian hands this type of nail was often observed as well as a very short flat 
and broad one, also without moons. It might well be that a general lack of vitality 
and resistance or deficiency of the endocrine glands is responsible for the failure 
of development of the nails. 

At the same time an abnormality of the shape of the index finger, which was 
either too short or on the contrary too long (the same disproportion occurs in 
regard to the thumb, too), was noted in the hands of mental defectives by C. W. 
in a good many cases, as well as the fact that sometimes the second, third and fourth 
fingers were of almost equal length. As this latter deviation of finger length had 
also been noted 4 times among 30 cases of dementia praecox, we found it particu- 
larly interesting to investigate this phenomenon in the mongolian hands in order 
to find out if there might be any correlation between the finger length and the 
introverted group of mongolian imbeciles who have developed or are likely to develop 
psychosis. The “ confused ” crease line pattern has also been observed during the 
same investigation and previously during researches at Parisian clinics in many hands 
of different types of mental defectives, but especially in mongolian imbeciles. This 
abnormality consists in an irregular pattern of accessory crease lines which nor- 
mally follow the direction of the papillary ndges, ase.g. Hepburn (1897) has pointed 
out. In these cases, apparently an irregular type is seen, the lines crossing each 
other in all directions and giving therefore the impression of a lack of system which 
is even more accentuated when the difference between these creases and the four 
principal crease lines of the palm is not definite. This is often the case in the 
hands of mental defectives. One of us (C. W.) suggested calling this arrangement 
the “ confused ” pattern (7). 

In the table the percentage of the features described is given in relation to the 
three clinical groups. i 

From the table it is possible to effect a comparison of the different 
described features of the hands of mongolian imbeciles in relation to three per- 
sonality groups. As we have material of an almost equal number of the extravert 
and introvert group, the most interesting conclusions can be drawn from comparing 
these two groups, while results concerning the mixed group might only serve as a 
modifying factor. o 

The extraverted or the text-book mongolian imbecile shows the classical 
features of the hand more frequently than the introverted ‘‘ mongol” (see 


1942. ] BY C. WOLFF, M.D., AND H. R. ROLLIN, M.B. 417 


Percentage Incidence of Features in the Hands of the Three Mongol 
Personality Groups. 
Personality groups. 


Features. —————S 

Extraverts. Introverts. Mixed. 
1. Too short fingers ; ; : . IOO ; 83:4 ; go 
2. Square broad palm i : : : 96-6 ; 79'3 2 90 
3. Too small thumb ; ; ; ; 96:6 : 89:6 š 90 
4. Too small 5th finger. ; : . go $ 58-6 : 70 
5. Cyanotic colour . : : ; $ — : 20-6 : 10 
6. Dryness of palm . ; ‘ è : 83:3 i 96:6 : go 
7- Hyperflexibility . ; : : 73°3 ; 65:5 80 
8. Confused crease line pattern . : 7, 53°3 ; 41°3 ; 40 
g. One crease line only 5th finger $ ; 23°3 : 24:1 ; 10 
r0. Simian line i : : a. 43°3 $ 51-7 i 60 
rı. Rudimentary nails . ; ; : 20 ; 17-2 ; 20 
12. Flat short broad nails : i ‘ 36-6 . 44'8 ; 30 
13. Curved short broad nails . : : 33°3 i 20°4 , 40 
14. Long narrow nails with moons . ; — ‘ 13:8 $ I0 
15. Index abnormally short : : 20 ; 3°4 i 20 
16. 2nd, 3rd and 4th fingers equally long r 13°3 : 17:8 i 10 
17. Human digital formula ‘ : 10 ; 20 ; 20 


table). The most marked difference in frequency shows in the length of the 
5th finger. 

Cyanotic colouring of the hands occurs only in the introverted type according 
to our table. 

Long nails with moons occur only in the introverted type. They are generally 
found in long hands with long fingers, hands of the bony, motoric type (see Wolff, 
1941). 

It is interesting to note that the extraverted type showed a too small index 
finger in 20 per cent., the introverted only in 3'4 per cent.—while an abnormally 
long index finger never occurred in the extraverted group but was found in 6-8 per 
cent. in the introverted. 

The almost equal length of the 2nd, 3rd and 4th finger is more often found with 
the introvert than the extravert mongol. The difference in frequency is neverthe- 
less not a striking one. It is also noteworthy that the human digital formula 
(the index finger is longer than the 4th finger) occurs more often in the introvert 
than in the extravert group of mongolian imbeciles. The features of the hand of 
the mixed group show on the whole more resemblance to the extravert than to the 
introvert group. 


CONCLUSION. 


(1) One of the most “ classical ’’ features of the mongolian hand, a too short 
fifth finger, occurs in the introvert group in only 58-6 per cent., in the extravert 
group in go per cent. , 

(2) The hands of the introvert group differ too from those of the extravert in 
the length of the index finger, this in a good many cases being longer than even in 
normal hands. The opposite, the too short index finger, seems very rarely to 
occur in the introvert and more often in the extravert group. 

(3) The almost equal length of the 2nd, 3rd and 4th finger occurs in both types, 
but somewhat more often in the introvert. 

(4) The * confused ”-crease line pattern occurs in both types in about 50 
per cent., but more frequently in the extravert than in the introvert. 

(5) The fact that there is a marked difference in the colouring of the hand in the 
two groups, the introvert showing cyanosis in 20 per cent. and the extravert in 
o per cent., confirms only that psychotic or prepsychotic conditions influence 
strongly the circulatory and vegetative nervous systems. 

(6) Flat, square, short, undeveloped nails were found most often on the hands of ` 
the investigated mongolian imbeciles. A long and narrow nail with well-developed 
moon was the rarest form and only occurred in the introvert group. 
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(7) The tendency towards lengthening of the fingers and the palm in general 
and of the index and 5th finger in particular in the hands of the introvert mon- 
golian imbecile seems to be the most striking feature of the hands of those 
studied. 


We wish to thank Dr. Thomas Lindsay, Medical Superintendent of St. Lawrence s 
Hospital (L.C.C.), for permission to publish these cases. 
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WHEREAS fall of body temperature is always a danger signal in ordinary star- 
vation and only occurs just before the end, in hypoglycaemia changes of temperature 
take place in an early stage parallel with the characteristic neuropsychiatric signs. 
Many workers (Sakel, Gellhorn, Fortuyn and others) have observed and commented 
on the drop of temperature in coma. The present paper is an attempt to describe 


the fluctuations of temperature during insulin treatment of psychoses and their _ 


correlation with the clinical signs of hypoglycaemia and to discuss their significance. 


MATERIAL AND METHOD. 


The rectal temperature was recorded in eleven male patients on 129 days by 
means of a thermocouple connected with an electric indicating thermometer 
(Gen. Electr. X-Ray Corporation, Chicago, Illinois). It is graduated in % degree 
Fahrenheit, but readings to yẹ can easily be made. The findings were recorded 
ona temperature chart every five minutes—an interval which makes ample allowance 
for the slowness of the instrument. 

In the majority of cases the thermocouple was put into position at the time of 
the first clinical manifestations of hypoglycaemia, i.e. about two hours after 
injection of insulin. It remained in the rectum for approximately two hours until 
the patient had been awakened by nasal feed of dextrose or by intravenous injection 
of glucose. 

The patient received his usual coma dose varying between 40 and 200 units 
insulin (see Table I); on 20 days lower doses were given in order to observe the 
effect of hypoglycaemia without coma on temperature ; these days also served as 
controls. On 23 days the thermocouple was inserted before the insulin injection 
and records were taken over the whole forenoon. 


TABLE I. 

e Temperature ‘°F. 

Cases. Duration of No. of days No. of Coma doses, Average Average 
of illness. observed. coma days. insulin units. rise. fall. 
1. Sc— . 2$ years . 6 i 2 ? 130 0'5 0:9 
2. Bo— . 3 months . 13 © 3 ; 160 O-4 O-7 
3. Th—. Iyear . 30 s 527 i 150 o'g 0:6 
4.To— . 2 weeks . 3 i 2 ; 60 0'4 o5 
5. Ro— . 2 years . I4 . I2 : 70 0°5 0:7 
6. Gu—. 2 ,, ; 13 ; 13 ‘ 40 0:4 0:7 
7. Sh— . 4, . HI : 8 : 80 o3 0:7 
8. Va— . 3. O«,«, : 2 À o : 200 0:2 : 
9. Kn— . 11 months. 3 i 3 . 80 0:7 1'0 
to. Ke— . 6years . 3 : 3 ; 150 0:3 0°5 
i.Ha—. 4 , > 31 . 26 . go 0:3 4'3 
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It was possible to record the temperature during the various clinical manifes- 
tations of hypoglycaemia, including moderate motor excitation and, on a few occa- 
sions, epileptiform convulsion&. Only in severe genera] restlessness of choreatic or 
similar character could the thermocouple not be kept in position. 

Nine patients were schizophrenics of different types, early cases as well as cases 
of long standing; one was diagnosed chronic mania and one psychopathic per- 
sonality, both with schizoid features. 

The room temperature in the centrally heated insulin ward was controlled 
hourly ; it varied between 58° and 68° F., being lowest in the morning at the 
time of the insulin injection and highest at about 11 a.m., when the patients were 
in coma. 


. RESULTS. 


The general trend of the temperature curve can be described as follows: It 
remains level for two hours after the insulin injection ; it begins to rise when the 
first hypoglycaemic symptoms appear, perspiration, flushing, oral movements, 


2o S ee ence 


restlessness, increase in muscle tonus and drowsiness. After half to one hour ' 
the curve turns and begins to fall, while the symptoms become more marked and , 


others, like rhythmic movements of head and limbs, general spasms, forced grasping. 
make their appearance together with the deeper clouding of consciousness. The 


Temp CASE 6 Gu- 
°F 1§-2-:1940 
9g 35 UNITS INSULIN 7.20am. 


97° 


POMTING 
DROWSY 


TWITCHING 


Quer 


TWITCHING] DROWSY 


NO ANSWER 
10-32 COMA | —> 


975 935 m5 955 1005 WIS W2S HIS 045 OSS 10S MS 25 S 
TIME 


Fic. 1.—Typical curve. 


temperature sinks below the starting level. Clinical signs of coma appear during 
the decline. The latter continues until the coma is interrupted by dispensing 
sugar. While the patient regains consciousness, the temperature rises, slowly 
returning to the original level. On days without coma there is sometimes the 
initial rise, but, as a rule, no fall of temperature. 

The number of observations diverging from this course was small. Rise before 
coma was absent on eleven days; six times coma was diagnosed without corre- 
sponding fall of temperature. Fall without coma was only seen on three occasions, 
all in the same patient (Case 11), whose excessive reactions make a separate discussion 
necessary. 

The amount of temperature changes differed considerably between different 
patients (Table I), but its scatter in the same patient on different days was very 
small. The daily repeated pattern of clinical symptoms characteristic for the special 
case corresponded to equally constant temperature readings. A somewhat higher 
scatter found in Case 3 was accompanied by greater variations of the clinical 
picture. No correlation could be established between the coma doses of insulin 
and the amount of temperature changes (Table I). 

From a more detailed analysis of the curves the following points are of interest : 
the drop of temperature observed by Fortuyn within the first hour after the insulin 
injection was present in 11 out of 23 days on which the early stage was recorded : 
it exceeded o°2° F. only in case Ha—, whose temperature fluctuations were 
excessive at all stages. 


! 
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Profuse perspiration was present during the precomatose rise as well as during 
ithe subsequent fall of temperature and further outbursts appeared in coma. It 
subsided after sugar administration when the temperature rose again. This was 
ial et phase in which shivering, which is uncommon in hypoglycaemia, was 
observed. 


On some occasions the greatest restlessness coincided with the maximum of 
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9-30 QUStL 
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Fic. 2.—Delayed waking-up after nasal feed; waking-up by intravenous glucose. 
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Fic. 3.—Rise-of temperature during period of increased restlessness in coma. 


temperature rise, but generally twitching and other forms of hyperkinesis increased 
even more during the decline of the curve, and especially the spastic condition of 
muscles seemed independent of the temperature. Sometimes it was plausible to 
correlate delay in temperature fall or transient rises with more violent movements, 

ially if the patient became more awake through the movements (Fig. 3). On 
the other hand the deep and constant fall of temperature in patient Ha— (Case 11, 
fig. 6) was not correlated to his motor signs. 

There were individual differences in the relation between coma onset and 
temperature. In patents 2 and 4 coma started almost simultaneously with the 
turning of the curve towards decline, while in Case 11 the temperature fell for 60 to 
go minutes before coma started. In the other patients the time was between 
15 and 3a minutes. 

The fall continued as long as the patient was in coma, and it is difficult 
to say how long it would have fallen had the coma been extended over more 
than the usual hour. In Case 11 the temperature fell once from 98°4° to 92° 


without alarming clinical signs or sequelae. 
deeper, as it sometimes does through the output of the patient’s own insulin, the 
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‘If after nasal feed the coma became . 
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curve, which seemed to flatten out first, declined again (Figs. 2 and 4). 


Intravenous 


glucose given until the patient was conscious always produced an immediate rise 


of temperature. 
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Synchronism of temperature rise and return of consciousness was complete ; 
only on a few occasions was there a delay, but never exceeding ten minutes. The 
temperature thus provides an objective indicator of the end of coma, while there 
seems no clear relation to the beginning of coma. One has, however, to remember 
that waking up is much more easily observed clinically than the transition from 
por to coma. 

The return to the normal temperature level was not instantaneous although the 
rate of rise was generally quicker than that of fall. Where there was a considerable 
falling off, it often took an hour before the original level was regained. 

Simultaneous control of blood-sugar level and temperature showed that the rise 
of blood sugar was not so closely correlated to the upward turn of the temperature 
curve as was the return of consciousness. In spite of high blood-sugar findings 
after nasal feed, the temperature remained low until the patient awoke (see Fig. 4). 

Adrenaline given subcutaneously or intravenously only influenced the tempera- 
ture if the patient was awakened by the injection. 
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The pulse rate (taken every ten minutes) followed the changes in temperature, 
quickening with the precomatose rise and slowing down with the decline to the 
neighbourhood of 50. In coma it fluctuated irregularly (Fig. 6). The changes in 
blood pressure (high pulse pressure in precomatose stage with leaping fluctuations, 
lowering and becoming steadier during coma) seemed not more closely correlated to 
the temperature than the other clinical signs (Fig. 5). l 

The temperature during three epileptiform seizures due to hypoglycaemia 
observed in the same patient showed a small but definite rise immediately after 
the fit when the patient was more awake. On one occasion the temperature also 
went up before the fit, corresponding to violent, preconvulsive twitchings. 


DISCUSSION. 
a. Peripheral Explanation of Temperature Rise. 

There are two possible peripheral explanations of the precomatose rise of 
temperature, (1) muscular exertion, and (2) adrenaemia ; no corresponding explana- 
tion of the subsequent fall, however, can be offered. 

1. The temperature began to rise when after two hours of quiet, relaxed sleep 
the patient showed signs of increasing motor activity and of rowing muscular 
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tonus. , The individual degree and character of the restlessness varies considerably. 
but muscular rigidity was always present and advanced with the rising temperature. 

Quantitative recording of our patients’ movements was not available ; it seems . 
doubtful if it would have been of much use if the muscular tone had not been 
recorded as well, because of the frequent spastic conditions during rest. fe had 
to rely on clinical impressions. From these one could, for instance, relate the 
greater average rise of temperature in patients 3 and 9 to their marked restlessness 
before coma; but it was not certain if their restlessness exceeded that of patients 
6 and 7, whose temperature rose only half the amount. To surmise simular corre- 
lations between the average fali of temperature in coma and the amount of restless- 
ness during this period proved impossible. On single days, however, a relatively 
small fall could be plausibly related to greater restlessness during coma. In general, 
movements increased and extended over larger parts of the body for some time 
after the decline of temperature had begun. Even after the onset of coma, many 
patients continued moving and twitching, and in those who became quieter the 
muscles remained spastic. Rest with complete relaxation in coma was seen only 
for short periods. All one can say is that it is possible that the precomatose tem- 
perature rise was caused by motor symptoms. 

2. Secretion of adrenaline into ‘the blood stream, during the exposure of an 
animal to cold, is known to stimulate heat production, being the first and finest 
protective mechanism against cold. Similarly the output of adrenaline which 
counteracts insulin during the precomatose stage may contribute to the increase 
of temperature at this stage. From the observations of Heilbrunn and Liebert 
(1939), it seems that the adrenaline content of the blood goes parallel with the motor 
signs; thus both factors seem to co-operate in producing the precomatose rise ot - 
temperature. Like the motor symptoms, however, signs of adrenaemia (flushing, 
circum-oral pallor, bounding pulse, etc.) remain present and often become more 
marked during the subsequent fall of temperature ; they are seen in coma without 
apparent influence on the temperature curve. 


b. Temperature Fall and Problems of Localization. 


For an explanation of the temperature fall in hypoglycaemia it seems necessary 
to resort to some central disturbance. Considering the numerous controversies 
concerning the central representation of metabolic functions, one can expect 
neither a clear-cut localization nor a comprehensive theory at the present time. 

The cortex is the first to be affected by hypoglycaemia, but while the cortex 
takes part in the mechanism of heat regulation in animals (Pinkston, 1934 ; Ken- 
nard, 1935), there is no proof that depressfon of the cortex in man has any influence 
on rectal temperature, and clinical evidence is to the contrary. On the other 
hand, there is general agreement that the hypothalamus is the centre of heat 
regulation. 

The prominence of symptoms referable tothe autonom ic nervous systemin hypu- 
glycaemia suggests that the chief autonomic centres m the hypothalamus are 
directly affected. That the hypothalamus is affected in hypoglycaemia has been 
explained from its role in regulating carbohydrate metabolism. This hypothalamic 
function is, however, still very much under debate (Long, 1940). Recent systematic 
studies on autonomic symptoms in hypoglycaemia, e.g. of pupils, pulse rate and blood 
pressure (Parker, 1940), of dermographia, gastric secretion, leucocytosis (Fortuyn. 
1941) have confirmed the clinical impression that both sympathetic and para- 
sympathetic functions are active above their normal level in all stages of hypo- 
glycaemia. There is some difficulty in explaining this constant hyperactivity. 
Fortuyn compares it with the attacks of ‘‘ autonomjc epilepsy ” observed by 
Penfield (1929) and McLean (1934) in cases of tumour in the third ventricle pressing 
upon the hypothalamic region. Hoagland et al. (1939), from their observations ir 
hypoglycaemic dogs, favour an explanation from the reduction of cortical control ; 
but none of the well-known clinical examples of cortical impairment seems to be 
accompanied by similar autonomic signs—a fact which makes the study of hypo- 
glycaemia symptoms all the more important. 

Parker thinks that he can differentiate three distinct stages of autonomic 
reaction to hypoglycaemia; one of parasympathetic predominance during the 
first two hours after insulin injection, followed by a period of predominantly 
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sympathetic tone lasting one hour and corresponding to the precomatose restless- 
ness, and finally parasympathetic predominance again during coma. Leaving out 
the first stage for the present, these observations seem to provide sufficient explana- 
tion for the temperature changes described above if they are due to hypothalamic 
stimulation. The posterior hypothalamus contains, according to Fulton, chiefly 
sympathetic representation and is also the seat of the centre of heat production ; 
the middie and anterior nuclei are predominantly parasympathetic and the centre 
for heat loss is located anteriorly. The problem remains how to account for the 
shifting of stimulation, from the posterior to the anterior hypothalamic nuclei. 
Besides, even Parker—who himself avoids details of localization—emphasizes 
repeatedly that in all three of his stages symptoms of a heightened excitability of 
both divisions of the autonomic systems are present. If that is so, one should 
expect irregularities and fluctuations of temperature readings and not the constant 
pattern found in our observations. 

To arrive at a more Satisfactory hypothesis, one has to supplement localization 
of the autonomic functions by their teleological interpretation; it is generally 
agreed that stimulation of the posterior hypothalamus mobilizes the body's carbo- 
hydrate reserve through the sympathetico-adrenal mechanism. This reaction takes 
place after insulin injection with the presumed purpose of combating the para- 
sympathetic effect of insulin. The struggle between these antagonistic functions is 
most lively in the precomatose phase, but continues during coma, where there is 
still sympathetic counteraction as described above. That eventually the sympa- 
thetic counteraction is outbalanced and that, at the same time, heat production 
—localized in the same region— fails, may be due not to a breakdown of the heat 
centre, but to the exhaustion of the body’s carbohvdrate reserve, the main source 
from which metabolic activity could be sustained on an elevated level. The 
reserve has run out, used up by the precomatose hyperkinesis. 

Such a theory would render unnecessary the postulation of successive stimulation 
of different hy pothalamic centres and would explain most of the autonomic symptoms 
in coma, including temperature fall. It would almost make it possible to forego 
anv reference to a centrally disturbed regulation. 

The simultaneity, however, of the fall of temperature with the onset of coma 
and of its end with the temperature rise points again to a hypothalamic site where 
both functions can be deranged. In fact, damage to the posterior nuclei, in animal 
experiments or from_a tumour in man, is followed by hypothermia and abnormal 
somnolence (Davison, 1940). It therefore seems justifiable to consider the posterior 
hypothalamus as the diencephalic region where coma is released, as postulated in 
a former paper from very different reasons (Mayer-Gross and Berliner, 1941). 


c. Temperature Changes tn Sleep and Coina. 


Can the temperature fall in normal sleep throw any light on our observations ? 
The problem has recently been thoroughly re-investigated by Kleitmann and his 
collaborators (1939). He found the downward trend of temperature at night which 
is part of the diurnal temperature rhythm accentuated by the onsét of sleep. 
Awakening, however, was not characteristically followed by a change of body 
temperature. On the other hand lying down, without sleep, after standing for 
some time, invariably led to a fall of temperature, and the opposite was true if the 
procedure was reversed. Consequently, although he recognizes what he calls the 
‘wakefulness centre ” in the hypothalamus and its proximity to the body-tem- 
perature centre, Kleitmann is convinced that the temperature variations are not 
primarily of central origin, but dependent upon the variations in muscle tonus. 
“At any time of the day and night it is possible to lower the temperature, compared 
to normal, by relaxing the body musculature and to raise the temperature by 
increasing muscle tonus.” Conditions of muscles in hypoglycaemia being as 
described, it is obvious that Kleitmann’s explanation is not applicable to coma, 
which in itself, of course, is not identical with sleep, even if it should be released 
from the same diencephalic focus. 

¥earest to sleep was the state of our patients during the first two hours after 
receiving insulin, and it is in accordance with the prevalence of parasympathetic 
functions during sleep, as established by Hess (1925), that Parker found parasympa- 
thetic predominance during this first stage of hypoglycaemia. 


426 OBSERVATIONS IN HYPOGLYCAEMIA, [July, 


Further observations of Kleitmann’s relevant to our problems are the marked 
individual differences of temperature fall among his subjects. He found such 
differences if they merely assumed the horizontal position, as well as in sleep, there 
being a definite personal character of shape and level of the temperature curve. 
The adaptability of the diurnal temperature fluctuations to changed conditions, 
e.g. to night work, also varied considerably with different persons. This inequality 
of the individual responsiveness of the heat-regulation mechanism, peripheral cr 
central as it may be, could account for the different averages of hypothermia in 
our patients. It seems doubtful, however, if the excessive reaction in our patient 
Ha—, whose temperature fell seven times lower than the average of the others, 
can also be attributed to an individual variation within the normal. 


d. Temperature in Schizophrenia. 


Views on primary disturbances of the autonomic nervous system in schizophrenia 
being as controversial as they are, any discussion on the relation between Ha—'s 
hypothermic reaction and his schizophrenic illness must be very speculative. 
Especially about heat regulation, opinions are widely divergent. In contrast to 
some investigators (Gottlieb and Linder, 1935; Finkelmann and Stephens, 1936) 
who found a failing heat regulation in schizophrenics, Jung and Carmichael (1939), 
examining catatonic stupors, were unable to discover any abnormality of pen- 
pheral or central heat regulation. Gjessing, in his intensive research on bodily 
functions in periodic catatonics (1932-39), found only small variations, of 1° C. or 
less, in the average temperature level corresponding to the patient’s mental state : 
none of his cases showed excessive thermolability. Rectal temperatures of schizo- 
phrenics studied under varying environmental] conditions by Freeman (1939) did 
not differ from normal controls. All the same, the terfdency to consider schizo- 
phrenia as a “ deficiency in some central autonomic co-ordinating process ” (Grinker, 
1939) attracts hypothetical thinkers; its counterpart is the rationale of insulin 
and convulsion treatments, according to which their results are achieved through 
stimulation of the autonomic centres which have been slackened by some noxiovs 
factor of unknown nature (Gellhorn, 1938). Whatever the value of this and other 
theories, there can be little doubt that the autonomic nervous system is stimu- 
lated through hypoglycaemia as borne out by our temperature observations. 

We conclude this discussion with the history of and some notes on patient Ha—, 
who showed such an extraordinary hypothermia, although he seems otherwise a 
very ordinary case of long standing, catatonic schizophrenia. 


Case 11.—Ha—, born 1916. Normal child, healthy, cheerful, sociable ; good scholar, fond 
of sports, excellent athlete. Insidious beginning of illness at 18, when a medical student. 
Depressed, listless, unable to concentrate. Ideas of reference, people reading his thoughts, 
making sounds and signs referring to his wickedness. December, 1935, admitted to hospital. 
Delusional, hallucinated, inadequate emotional expression, apathetic. April, 1937, transferred 
to Crichton Royal. Behaviour erratic ; outburst of violence. Lacking initiative ; sleep disturbed. 
Uncontrolled laughter, restless, refused to occupy himself. March, 1938, after 15 convulsions 
produced by cardiazol marked improvement, regained liveliness, active in sports and gyninastics. 
Well behaved when on holiday with parents. August, 1938, discharged. 

Accompanied his father to India, worked in a garage for some time; his interest soon died 
down. On homeward journey friendly and sociable. Returned to hospital May, 1939, after 
speaking of an uncontrollable desire to kil] somebody. On readmission much the same as before 
treatment ; apathetic, unable to finish a sentence, hallucinated, giggling, inclined to impulsive 
attacks. Physically in very good condition. October, 1939, to March, 1940, insulin treatment; 
56 comas, 7 fits. Lively immediately after waking up from coma. Improved slowly, but without 
regaining spontaneity. For a short time bright and talkative, took part in sports and games, 
wrote letters. Relapsed in May, 1940. Unresponsive, stiff and completely passive. Since 
deteriorated, more catatonic attitudes, repeating the same word over and over. For short 
periods violent and agitated. December, 1941, to January, 1942, second course of insulin 
treatment without effect. . 

Morning and evening temperatures fluctuated within normal range during insulin treatments. 
As in other cases, evening temperatures between 98°5° and 99° F. occurred on some coma days, 
but not regularly. On several occasions we tried to stop the fall of temperature in cofa by 
drying the patient’s skin, dressing him in fresh pyjamas, and applying hot water bottles—without 
success. Attempts to quicken the return to the normal temperature level by making the 
awakened patient stand in an upright position were equally unsuccessful. 
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SUMMARY. 


Systematic observations of rectal temperature in 11 patients undergoing insulin 
treatment showed a small rise of temperature during the precomatose period 
followed by a fall, which continued into coma until its interruption by dispensing 
carbohydrate. The temperature rise after the fall coincided with the return of 
consciousness, thus providing an objective indicator of the end of coma. 

The extent of temperature changes differed between different patients, each 
patient having an individual pattern corresponding to his clinical symptoms during 
hypoglycaemia. 

The relation of the temperature curve to blood sugar, pulse rate, blood pressure 
and injection of adrenaline are described. 

Whereas the precomatose temperature rise can be explained by the patients’ 
motor behaviour and the adreno-sympathetic counter-action, the fall in the coma 
stage is probably due to a central disturbance. The problem of its localization 
and of that of the concomitant autonomic symptoms is discussed. A hypothesis is 
offered covering the total of autonomic symptoms in hypoglycaemic coma. 

The possible relations of our findings to recent observations of temperature in 
sleep and to the schizophrenic illness of our subjects are examined. 


We wish to thank Dr. P. K. McCowan, the Physician Superintendent of the 
Crichton Royal, for his interest in our work and for his permission to publish these 
observations. Our thanks are also due to the staff of the Insulin Department for 
their willing collaboration, especially to Miss C. M. Baker, our Insulin Sister. 
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FOLLOWING the work of Dale (1934) and Loewi (1935) on the relationship of 
choline esterase to the transmission of nervous impulses, a number of studies have 
been made of the choline esterase activity of the serum in different physiological 
and pathological conditions. The serum esterase activity varies considerably from 
one individual to another, but it generally remains very constant in any one indi- 
vidual even over long periods of time; it is believed to be unaffected by changes 
in diet, exercise, fatigue, or by menstruation. The earlier investigators were 
unable to correlate the esterase level with any such factor as age, sex, heart rate, 
blood pressure, weight, or with pathological conditions such as benign or malignant 
tumours, chronic infections, heart diseases or neurological conditions (v. Verebely. 
1936; McGeorge, 1937); they found only a tendency to low esterase activities in 
acute infections (Hall and Lucas, 1937) and in advanced tuberculosis (Vahlquist, 
1935). 

In an investigation in which psychopathic patients were included Tod and 
Jones (1937) and Jones and Stadie (1939) described a number of positive correla- 
tions between the serum choline esterase and various clinical conditions. Thev 
found a high esterase activity in anxiety states and lowered activity in catatonic 
stupor, epilepsy, schizophrenia and also in advanced tuberculosis and carcinoma. 
Antopol et al. (1937, 1938) associated high serum esterase activity with thyro- 
toxicosis and low activities with liver disease, anaemia and hyperpyrexia. Mil- 
horat (1938), in agreement with Jones and Stadie, attributes the low esterase 
activities in these conditions to the general debility, but McArdle (1940) concludes 
that impairment of liver function is the primary cause. 

The present work was carried out with the object of obtaining further information 
as to the relationship between the serum choline esterase activity and anxiety. 


METHODS. 


Capillary blood (1 ml.) was taken from the lobe of the ear and collected in a 
centrifuge tube, which was spun after standing overnight at room temperature or 
for 2 hours at 37° C. for the clot to form. The serum choline esterase was estimated 
as described by Jones and Tod (1935). This method depends on adding the serum 
to acetylcholine, which is broken down by the enzyme to choline and acetic acid. 
The acetic acid liberates an equivalent amount of carbon dioxide from the bicar- 
bonate buffer solution in which the reaction is carried out and the carbon dioxide 
is measured in a Warburg apparatus. In carrying out the estimation o-5 ml. of a 
2:5 per cent. solution of acetylcholine chloride in o-g per cent. NaCl was put into 
the side-tube of the Warburg cup. The serum (0-2 ml.) was mixed with 3:8 ml. 
of buffer solution containing 0-0; M NaHCO, and o-12 M NaCl, which was kept in 
a closed bottle under oxygen containing 5 per cent. CO,. The diluted serum (3 ml.) 
was put in the main part of the Warburg cup, which was filled with 5 per cent. 
CO, in oxygen and shaken in a bath at 37° C. The acetylcholine solution was 
added to the serum, and manometer readings were taken at intervals of 5 to 10 
minutes for about 45 minutes. The choline esterase activity of the serum remained 
unchanged on keeping for several days in the ice-chest, but the activity of the 
diluted serum decreased rapidly on keeping and it,was therefore necessary to do 
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the dilution immediately before the estimation. The rate of liberation of CO, was 
obtained by plotting the manometer readings against the time and drawing a line 
through the points. The enzyme activity is expressed as the volume of CO, (cu. 
mm. at 37° and 760 mm.) liberated by r ml. of serum at 37° under the conditions 
described, in 1 minute. About 7 cu. mm. of this figure was due to the slow spon- 
taneous hydrolysis of acetylcholine under these conditions. 


RESULTS. 
Normal Controls and Anxiety States. 


It appeared desirable to test in the first place whether the observation of Tod 
and Jones of a raised serum choline esterase level in anxiety states could be con- 
firmed with the case material at our disposal. This consisted of a large hetero- 
geneous group of war neurotics of all kinds at the Mill Hill Emergency Hospital. 
It included a number of acutely anxious patients of a kind rarely seen in peace 
time and providing excellent material for an investigation of this sort. 

A comparison was made between three groups: (a) 12 adults believed to be 
normal, consisting mainly of doctors and laboratory workers, (b) 12 patients with 
anxiety states, and (c) 12 non-neurotic patients, consisting mainly of surgical 
cases. The anxiety neurotics were kindly selected by Dr. M? S. Jones, and in 
making this selection particular emphasis was laid.on the physical signs of anxiety, 
such as sweating of the palms of the hands and in the axillae, tremor and tachy- 
cardia. The group of surgical patients was included as a further control to elimi- 
nate any effect that might be due to living under hospital conditions. The results 
for the three groups may be summarized as follows : 


S y Normal controls. Anxiety states. Surgical patients. 
Mean choline esterase activity . 74 : 104 j 75 
Range .` . 2 2 ; 35-112 : 77-162 ; 46-105 
Standard deviation . : ; ` 22 as 24 é 20 


The mean choline esterase activities of 74 and 75 in the normal and surgical 
control groups were slightly lower than the mean activity of 83 which Tod and 
Jones found for their normal group, but agreed closely with the values 71 and 78 
found by McArdle (1940) for two similar groups. The difference between the 
control groups and the patients with anxiety states, with a mean of 104, was 
very marked. Examined statistically by Fisher's ¢ test, which is specially designed 
for application to small groups (Fisher, 1938), the difference was clearly significant. 
According to Fisher’s formula ¢ came to 3:71 and P was less than o-or ; this means 
that the probability was more than a hundred to one that the observed increase 
in esterase activity in the patients with anxiety states was real and not due to 
chance. 

This result was made still more convincing by the fact that the anxiety neurotics 
were selected in two batches of 6 patients, and the first batch, containing the first 
choice of the most anxious patients, gave the very high mean of 112, while the 
second batch of 6 less anxious patients gave a mean of 97 in serum choline esterase 
activity. Owing to the large extent of the normal range (35-112) there was con- 
siderable overlapping of the individual esterase activities in the normal and anxiety 
groups, but it was noted that the highest individual esterase activity of 162 units 
observed in the patients with anxiety states was given by a patient who had pre- 
viously been judged by Dr. Jones on clinical grounds to be the most anxious patient 
of the whole group. Several of the anxiety neurotics had esterase levels which 
came well within the normal range, but considered as a whole the results gave 
satisfactory evidence of a correlation between high serum choline esterase and 
anxiety. ! 


CHOLINE ESTERASE AND PLASMA PROTEINS. 


The existence of a connection between serum choline esterase and anxiety 
raises the question of what is the physiological significance of a high serum esterase 
activity. A high serum eSterase activity implies that the serum contains an in- 
increased amount of one of the normal protein constituents with enzymic activity. 
It appeared desirable to know whether any of the other blood proteins are also 
present in increased amount when the esterase level is high. : 


Pi 
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_ The possibility that a high serum esterase activity might be due to the removal 
of an inhibitor rather than to an increase in enzyme was first tested by seeing 
whether the activity of a mixture of sera of high and low activities was lower than 
the mean, which would be expected if an inhibitor were present, or equal to the 
mean, which would be expected if the amount of enzyme were increased in anxiety : 


Serum C.E. Serum. C.E. Mean C.E. C.E. of mixed sera. 
A IIQ ; B 46 ; 83 : 84 
C 113 f D 63 ; 88 š 86 


The figures for the choline esterase of a 50 per cent. mixture agreed closely with 
_ the mean of the activities of the individual sera, making it unlikely that an inhibitor 

was concerned. ; 

Esterase distribution in serum, plasma and cells.—The presence of an increased 
amount of esterase in the serum might be due to (a) an increased outpouring. of the 
enzyme from the tissues into the blood, or (b) an alteration in the ratio of insoluble 
enzyme in the cells to soluble enzyme in the plasma, in which case a high serum 
esterase activity should go with a lowered cell esterase level. The figures in Table 
I show that the latter view is incorrect. The extent of variation in the esterase 
activity of the red blood corpuscles (140—207) was much less than in the plasma 
or serum. (31-170). Plasma and serum gave identical values within the experi- 
mental error. The cell esterase activity tended to increase to a small extent in 
parallel with the plasma esterase level ; this might be due to the small amount of 
serum which adhered to the cells, since in order to exclude loss of enzyme by 
diffusion out of the cells no attempt was made to wash them. 


TABLE I. , 
Choline esterase activity. 
Patient No. 

Plasma. Serum. Cells. 
I 30 . 31 an 140 

2 77 ; — ‘ 175 i 
3 89 . ai . 155 
4 100 . = . 192 
. 5 123 s 125 ; 183 
6 126 ; 128 i 202 
7 167 à 170 ; 207 

Cell esterase given in units per ml). centrifuged cells. Cells haemolysed by standing for 14 


hours at 20° with 2 vols. distilled water. Potassium oxalate added to plasma to prevent clotting. 


Esterase and serum proteins.—It appeared possible that the high serum esterase 
level in anxiety might be a haemoconcentration effect due to the sweating, which 
was extremely marked in several of the anxiety neurotics. This is excluded by the 
figures in Table II, which show that there is no apparent connection between 
esterase activity and the concentration of total serum proteins, serum albumun, 
globulin or the albumin/globulin ratio. 

e 


TABLE II. 
Subject Serum choline Total serum Serum $ Serum AIG 
No. esterase. roteins. albumin. globulin. ratio. 
er cent. Per cent. Per cent. 

I 31 7°30 i 5'II i 2°19 $ 2°34 

2 54 i 6-91 ; 5:02 ; 1-89 2:66 

3 77 6-48 . 4°69 . 1:79 i 2-62 
4 77 7°50 . aa . a . — 

5 80 6-93 = = . = 

6 82 7°44 5:30 ; 2°14 - . 2°48 

7 93 7:03 4°61 sT 2°42 ; 1'91 

8 96 6:76 ; — ; — ; — 

9 100 6-48 ; 4:97 ; 1-51 ; 3°29 

. 10 109 7°37 i 5°15 : 2°22 : 2:32 
11 12! : 6:90 7 — ae —? — 
12 128 ; 7:88 i 5:83 : 2:05 ; 2'84 


Serum proteins estimated by the Micro-Kjeldahl method as described by Harrison (1937). 
Subjects 1 and 2 were believed to be normal; the others were neurotic patients. : 


eee 
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Serum esterase and amylase.—The choline esterase activity is much higher in 
the tissues, and particularly in nervous tissue, than in the blood, and the serum 
esterase level may be expected to depend on the rate at which it passes out of the 
tissues into the blood. It appeared desirable to know whether the same conditions 
that favour a high serum choline esterase level also are the same as those favouring 
the passage of other enzymes from the tissues into the blood; whether, in fact, 
the high esterase activity in anxiety is specific for this enzyme or is paralleled by a | 
similar rise in the other blood enzymes. 

The serum amylase was selected for investigation together with the choline 


esterase, and for this purpose the following micro-method of estimating the serum 


amylase was worked out : 

The serum (0-2 ml.) with 5 ml. M/15 phosphate buffer pH 7 and 0-3 ml. 1 per 
cent. starch solution in 15-4 per cent. NaCl was incubated in a water bath at 37° C. 
Samples (0'5 ml.) were tested from time to time with 0-02 ml. N/50 iodine solution 
until the point was reached when 98 per cent. of the starch had disappeared. The 
amylase activity was calculated as mgm. starch hydrolysed per ml. serum per hour. 

The figures showed that the rise in serum choline esterase level was specific 
and unaccompanied by a corresponding rise in the serum amylase. 


TABLE IIT. 

Subjec Choline Serum Subject _ Choline Serum 
No. esterase. amylase. ! No. esterase. amylase. 
I 22 , 17°3 ! 9 i 89 : 10:0 . 
2 29 ; 10:7 l 10 f 92 12:0 
3 67 ; 8-2 II ; 99 À 8-8 
4 69 : 8-8 | 12 i 102 ‘ 4'8 
5 75 ; 9'5 13 ; II7 : Ig°2 
6 - 79 : 5'9 14 ; 112. ‘ 11:2 
7 84 : 6-6 . I5 ; 120 : 77 
8 88 ; 7'4 16 ; 120 i 15'0 


Serum amylase activity expressed as mgm. starch hydrolysed per ml. serum per hour. Subjects 
1, 2, 8 and 13 believed to be normal; the others were neurotic patients. 


CHANGES IN SERUM CHOLINE ESTERASE. 


Previous investigators have frequently commented on the constancy of the 
serum choline esterase level in normal individuals. v. Verebely (1936) observed 
changes of only 15 per cent. in the sera of 100 individuals observed over periods 
extending from two hours to six months. McGeorge (1937), on the other hand, 
found that in 20 per cent. of his patients the serum esterase activity was halved or 
doubled during the period of observation. In the present investigation many 
instances were observed in which the esterase activity, repeated after varying time 
intervals, showed no significant change; but other cases were found where con- 
siderable changes occurred and these were specially investigated. 

From the point of view of the correlation between high serum esterase activity 
and anxiety it was particularly desirable to know whether an abnormally high 
serum esterase level in anxiety is (a) a constitutional factor which is commonly 
present in the type of individual who is liable to anxiety, or (b) whether it is due to 
a temporary rise during the patient’s illness. This could be tested by seeing 
whether the esterase activity remains steady or falls when there is an improvement 
in the patient’s condition with a diminution in anxiety. 

Prolonged narcosis treatment.—Blood samples were obtained through the courtesy 
of Dr. R. Fraser from three anxious patients whom he was treating by the pro- 
longed narcosis method. They received 2 ml. “ somnifaine ” intramuscularly at 
12-hourly intervals as a basic narcotic and sufficient sodium amytal or paraldehyde 
by mouth 4-hourly to maintain 20 hours of sleep per diem for 10 days. 


Patient Before During oe reosis. After Change. 
No. narcosis, 1st day. ath day. ath day. narcosis. Per cent. 

I 99 ‘ 94 ; — : 99 A 98 $ o 

2 ; 96 . = . — s — ; IOI pi 35 

3 139 . — . 152 : 137 ‘ 139. | O 
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The figures gave no evidence of any significant effect on the serum choline 
esterase activity produced by narcosis under these conditions; they serve rather 


to illustrate the constancy with which similar values may be repeatedly obtained. 


Improvement in the clinical condition of the patients was uncertain. 

Vitamin B,.—The work of Antopol, Glaubach and Glick (1939), who found 
that the serum choline esterase activity is raised in vitamin B, deficient pigeons, 
suggested the idea of testing whether the high esterase activities in anxiety neurotics 
could be lowered by administering considerable doses of vitamin B,. No signif- 
cant change in esterase activity was observed ; there was also no change in the 
clinical condition. 


TABLE IV. 
pais Days Serum choline esterase. 
No. treated. Before B,. After B,. Per cent. change. 
I 4 125 : 129 . 9 
2 3 109 ‘ IOI r = 
3 3 129 ; 130 ; o 
4 3 127 . 118 ; == 
5 3 136 ‘ 169 . +24 
6 3 147 + 153 Q 


Patients were given “ Benerva ” tablets containing 5 mgm. vitamin B, three times a day. 


Changes in anxiety neurotics in hospital.—Twelve neurotics who were found t 
have high serum esterase activities shortly after admission were tested again before 
discharge after a period of 4 to 11 weeks in hospital. 


TABLE V. 
Patient Weeks in í Serum choline esterase. 
No: hospital, Initial. Final. Per cent. change. 
1 8 i 114 IOI ; — II 
y 2 8 Š 126 , 89 ; — 29 
3 4 119 š 130 : + 9 
4 4 117 . . IOI ; — I4 
5 7 134 . 3! . — 77 
6 6 134 : 82 . — 39 
7 4 120 ; 100 : '— 17 
8 8 135 ; 121 ‘ — 10 
9 II 131 : 125 : — 5 
10 4 136 ; 153 ; + 13 
II 4 ; 117 ; 118 ©. = 0 
12 Il á 162 : 170 : + 5 
Mean i 6:6 P 129 ‘ 110 ; — 15 


In 3 of the patients there was a slight rise in activity, in 1 no change, and in ` 
a decrease in esterase activity ranging from 5 to 77 per cent. The mean esteras 
activity of the group was 129 on admission and 110 immediately before remissic2. 
Although the difference in the means was not statistically significant in a grout 
of this size (¢ = 1:9 and P = 0-09), the figures suggest a tendency for the hic: 
esterase activities in anxious patients to come down towards the normal with te 
general improvement in their condition and diminution in anxiety during the: 
stay in hospital. 

Changes in esterase activity in normal subjects —Repeated serum esterase est- 
mations were done on three normal individuals over a period of five months t: 
test whether any changes in esterase activity were produced by the minor anxiety- 
provoking occurrences of normal life. No significant changes were observed as: 
result of heavy air raids which occurred during this period (one individual showe!? 
no change, for example, on the morning after a raid in which a bomb had explode 
in his garden and severely damaged his house), nor was any change observed as i 
result of worry or depression of short duration. On the other hand, a period ò“ 
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severe worry lasting for over a week reported by subject “A” was accompanied 
by a sharp rise in activity from 117 to 166; the esterase activity subsequently 
returned to normal with the cessation of the.worry. In subject “ B ” a period of 
severe emotional tension lasting for more than a week, during which she was 
' “extremely upset,” was similarly accompanied by a rise in serum esterase activity 
from 54 to 68 with a subsequent return to normal. 

A further observation that might possibly be significant was that the individuals 
giving the lowest esterase activities in the normal control group appeared less 
subject to anxiety than those who gave the highest figures. This was illustrated, 
for example, by the observation that the individual who gave the lowest figure of 
35 was uncommonly little affected and complained only of the incidental loss of 
sleep during severe air raids in which many people in the vicinity were killed, while 
the individual with the highest normal esterase activity of 112 was observed to be 
so excessively agitated during air raids that this led in fact to his serum esterase 
activity being tested. 

The available information is still too limited for definite conclusions to be 
drawn, but these observations suggest that the serum choline esterase tends to 
tise during periods of severe and prolonged anxiety in normal individuals as well 
as in anxiety neurotics. It would be surprising if there were a sharp difference 
between normal and neurotic individuals in this respect. 


DISCUSSION. 


The present investigation has confirmed the original finding of Tod and Jones 
(1937) that the serum choline esterase activity is abnormally high in anxiety states. 
The increase in esterase activity would appear to be specific for this enzyme, since 
it is not accompanied by a similar increase in the serum amylase or in the serum 
albumin or globulin. 

It is difficult to assess the physiological significance of a high serum esterase 
activity until the origin of the choline esterase in the serum is known. The esterase 
activity is normally much higher in the red blood corpuscles than in the serum, and 
it therefore appeared possiblethat the high serum activity found in anxiety might 
be due to a change in the distribution of the enzyme between the plasma and the 
cells ; in that case a high serum activity should go with a relatively low cell esterase 
activity. Estimations of the cell and plasma activities in the same sample of blood 
and carried out at the same time showed that this does not occur, but the cell 
activity tends even to rise when the plasma activity is high. This indicates that 
the high esterase activities in anxiety are due, not to a change in distribution, but 
to an increased outpouring of the enzyme from the tissues into the blood. The 
choline esterase activity is highest in nervous tissue, but the observation of abnormal 
serum esterase activities in liver disease (McArdle, 1940) suggests that the liver 
must also be considered as a possible source of the enzyme. 

The question of whether the high serum esterase activity in anxiety is due toa 
temporary rise associated with the emotional tension, or whether it is a constitutional 
factor which tends to be high in the type of individual who is liable to anxiety, 
cannot yet be regarded as settled. The available evidence suggests that the 
former view is probably correct, since (a) a fall in esterase activity was observed 
in 8 out of 12 neurotics during their stay in hospital, and (b) two instances were 
recorded in which there was a temporary rise in esterase activity during periods 
of severe and prolonged emotional tension. 


SUMMARY. 


(1) A mean serum choline esterase activity of 104 was given by a group of 12 
anxiety neurotics, while mean activities of 74 and 75 were given by groups of 12 
normal and 12 surgical controls; the high mean activity given by the anxiety 
neurotics was Statistically significant. i 

(2) The high esterase activity in anxiety states was not due to the removal of 
an inhibitor ; it was due to an increased outpouring of the enzyme from the tissues. 
A similar increase was not shown by the serum amylase, serum albumin, serum 
globulin or total serum proteins. 

(3) The serum esterase activity was not affected by treatment with vitamin B 
or by prolonged narcosis for 10 days under the conditions stated. In 8 out o' 
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neurotics with high esterase activities the esterase activity decreased during their 
stay in hospital. 

(4) Temporary rises in serum choline esterase activity were observed in two 
normal individuals during periods of severe and prolonged emotional tension. 

The authors wish to thank Dr. Maclay for his interest, Dr. Jones and the other 
members of the Staff of Mill Hill Emergency Hospital for their co-operation in 
diagnosing patients, Dr. Dukes and Dr. Archer for permission to study patients in 
their charge, and Dr. Walsh and Dr. James for administering drugs. They thank 
the Rockefeller Foundation for supporting this research. 
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WHILE investigating the serum choline esterase activity in anxiety states, a 
series Of successive new admissions to the Neurological Section of the Mill Hill 
Emergency Hospital were tested with a view to obtaining further information as 
to the types of cases giving abnormally high or low esterase activities. 

Sera giving abnormally high esterase activity were generally found to come from 
patients who had been diagnosed on admission as anxiety states, but an exception 
was noted particularly in the case of one patient (P. M—) with the very high esterase 
activity of 169: This patient was described qn admission as “ always emotional ; 
he feels like weeping when the National Anthem is sung; not afraid of dangers.” 
He complained of uncontrollable weeping in company and he had considered 
suicide. Both from our own observation and from that of others it appeared that 
he was not a particularly anxious person, but he was extremely depressed. This 
observation raised the question of whether anxiety is the only emotional condition 
in which the serum esterase activity. is raised or whether it may not also be raised 
in severe depression. 

It appeared that information on this point might be obtained by analysing the 
data which had accumulated in testing the new admissions, which consisted of a 
varied collection of. patients suffering from anxiety states, depressive states, 
hysteria and other neurological and mixed conditions. The possibility of subse- 
quent analytical treatment was not considered at the time when the data were 
collected and the diagnoses were made by more than 12 different physicians who 
were known to differ to some extent in their diagnostic criteria. For this reason 
it was hardly expected that the results would be extremely clear-cut, but in actual 
fact the analysis brought out surprisingly clearly the differences in serum choline 
esterase activity in different types of neurotics. The diagnoses were made without 
a previous knowledge of the esterase activities and were therefore unbiased in 
this respect ; we are indebted to the physicians for their permission to make use of 
them. 

Methods.—The method of estimating the serum choline esterase was the same 
as was described in the preceding paper (Richter and Lee, 1942), except that venous 
` blood from the arm was used instead of capillary blood. In some of the estimations 
acetylcholine bromide was used instead of the chloride. The bromide ion caused a 
slight inhibition of the enzyme which was corrected by multiplying by the factor 
1:06, which was determined empirically by carrying out estimations on the same 
sample of serum with the chloride and bromide at the same time. The control 
group consisted of the 12 normal and 12 surgical patients described in the pre- 
ceding paper; the mean serum esterase activity for the 24 controls was 75 units. 
The various esterases occurring in blood have been described by Richter and 
Croft (1942). 


STATISTICAL ANALYSIS. 


The most promising method of analysis appeared to be to divide the patients 
into groups that would be as homogeneous as possible from a diagnostic point of 
view and compare the mean esterase activities of the different groups. Out of the 
total of 169 patients who were tested at random as unselected new admissions there 
were 27 who were given the main diagnosis of ‘‘ Hysteria ” or “ Hysterical amnesia, 
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aphonia, etc.” In 4 of these hysterics, anxiety or other complicating features were 
mentioned in the diagnoses ; these were therefore discarded, leaving a group of 23 
hysterics in whom no other features were specifically mentioned in the diagnoses. 
The mean esterase activity for this group was 86, which was slightly higher than 
the value 75 obtained for the control group, but which did not differ significantly 
from it when examined statistically by Fisher’s “° t” test. The mean activity of 
86 found for the hysterics was very close to the mean activities of 77 and 83, which 
were previously found by Tod and Jones (1937) for hysterics and normals respec- 
tively. 


TABLE I. 
Number Mean .— Percent. 
of Diagnosis. esterase above Range. S.D. t. P. 
cases. activity. normal. 
24 Normal and surgical ; 75 ; o . 35-112. 2I j — , — 
23 Hysteria ; ; 86 i 15 . 61-108 . 17 : 1°55 ; o'15 
41 Miscellaneous neurolo- 
gical, etc. š ; 85 F 13 . 44-136. 22 ; 1:79 . 0'08 
7 Mild depressive state . 85 ; 13 . 69-104 . II . I-IS . 0°25 
53 Anxiety state : -. 95 : 27 - 35-137 . 20 . 3°9 . <o-o! 
27 Depressive state . i 90 ; 28 . 65-r69 . 23 ; 3:29» . <o-o! 
11 Anxiety and depression. r103 . 37 . 59-126 . I9 . 3:59 . <o-o! 
7  Post-concussional state . 108 ‘ 44 . 66-126. 23 . 3°4 - <0°0! 


Differences from the normal mean are taken as significant when P<o-o1, which means that 
the probability is greater than roo to 1 that the observed difference is real and not due to chance. 


There were 53 patients in whom the main diagnosis was “ Anxiety state ” or 
“ Anxiety ” without any mention of depression ; the mean esterase activity for 
this group was 95, which showed a considerable increase over the control group. 
The difference was significant by Fisher’s “¢’’ test. A small group of 7 patients 
diagnosed as ‘‘ Mild depressive state ” gave a mean activity of 85, which was only 
slightly above the normal ; but a group of 27 patients diagnosed simply as ‘‘ Depres- 
sive state ” or “ Depression,” without any mention of anxiety or other complicat- 
ing factors, gave a mean activity of 96, which was significantly higher than the 
normal. <A group of 11 patients diagnosed as both anxious and depressed gave the 
very high mean of 103. These figures gave clear evidence of a tendency for the 
serum esterase activity to be high in depression. 

Of the remaining patients it was noted that several who were diagnosed as 
“ Post-concussional state ” came out with prominently high esterase activities. 
It therefore appeared justifiable to consider these ‘‘ post-concussive states ’’ to- 
gether in a separate group which gave a mean again significantly above the normal. 
Some of those with post-concussional states were definitely anxious and depressed, 
but there were not sufficient data to decide whether the high esterase activities in 
this group should be attributed to the emotional state or whether it was a more 
direct consequence of the cerebral damage. 

The finally remaining 41 patients who were left over from the groups already 
discussed consisted of a heterogeneous collection of those with diagnoses such as 
“ Psychopathic personality ” and mixed neurological conditions; they gave a 
mean esterase activity of 85, which did not differ. significantly from the control 
group. l 

Groups of Highest and Lowest Esterase Activities. 


An alternative method of analytical approach is to take two groups of subjects 
with the highest and lowest esterase activities and compare them with respect to 
their emotional state. This method is less reliable and more subject to error than 
the preceding method, but nevertheless it brings out certain facts which might 
otherwise not be clear and helps to define the types of patients that tend to give 
the highest esterase activities. 

Of the total of 205 subjects who were examined (12 normals, 12 surgical controls, 
12 selected anxiety neurotics and 169 new admissions taken at random) there were 
8 with serum choline esterase activities below 50 and 10 with activities above 130. 
These two levels were therefore taken as arbitrary limits since they gave high and 
low groups of approximately equal size. 

High activity group.—In the group of to with esterase activities above 130 there 
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The remaining one 


was diagnosed as “‘ Psychopathic personality with hysterical features,’’ but he was 
apparently not free from anxiety, since it was stated in describing his mental con- 


dition on admission 


—“ He is an anxious, unstable type of man.” 


Apart from the 


TABLE II.—Group with High Serum Esterase Activity. 


with hysteri- 
cal features 


right leg; general shaki- 
ness ; fainting attack 


No. Diagnosis. C.E. Complaint. Mental condition on admission. 

1. Anxiety state. 153 . Enuresis; nervousness; . ‘* Mood is one of depression, without 
with depres- anxiety dreams self-deprecation, and considerable 
sive features anxiety. He is preoccupied with 

war experiences and family 
worries.” 

2. Depression 169 . Afraid to be alone.; weep- . ‘ Always emotional; he feels like 

i ing in company weeping when the National 
Anthem is Sung; not afraid of 
dangers. Has considered suicide.” 

5- Anxietystate. 168 . Breathlessness; palpita- . ‘“ Mentally depressed. Thin, ill- 
and mild de- tions looking man ; serious tending to 
pression. Not anxious expression.” K 
typical effort 

syndrome g 

4. Anxiety state . 130 .. Sleepless in air raids. . “ Anxious and somewhat depressed 
with hysteri- . ' Shakes when bombs with facile weeping.” 
cal features. drop. Fits 

5. Depressive 132 . Depression . ‘Depressed, tearful, over-conscien- 

state tious, easily worried.” 

6. Psychopathic . 135 . Headaches, dizziness, loss . “ Consistently complaining of some 
personality of consciousness, feels pain or ache. He is an anxious, 
with hysteri- anxious unstable type of man.” 

: cal features 

7. Acute anxiety. 134 . Jumpiness; anxiety; de-. ‘‘ Shows marked anxiety at any loud 
neurosis with pression ; tremor noise and will weep and run out of 

depressive and the room at the sound of gunfire. 
hysterical He appears depressed.” 
features oz: 

3. Effort syn-. 131 . Praecordial pain; breath- . ‘‘ Nervous type of man. Patient is 

drome. Angina lessness ; palpitations ; worried re family. Bangs of guns 
pectoris. giddiness startle patient. Often feels he is 
Anxiety going to die with palpitations.” 

9. Amxietystate . 132 General nervousness . ‘“‘ He is mildly depressed and anxious. 
originating: Worried over financial difficulties. - 
from head Anxious expression and tendency 

injury to stutter.” 

ic, Anxiety state. 137 . Stammering; stiffness of . ‘‘ Very agitated and apprehensive in 


his behaviour. Mood one of some 
anxiety, but most of the agitation 
appears to be hysterical.” 


diagnoses, the descriptions of the mental condition on admission gave evidence of 
a marked general tendency towards anxiety or depression in thi group. The 
condition was also generally severe, as was shown by the fact that 8 of the 1o 
patients in this group were recommended for discharge from the Army (Category 
“Ej 

ae activity group.—In the group of 8 subjects with low esterase activities 
there came two of the normal and two of the surgical controls. Only one of this 
group, diagnosed as “ Anxiety state after bombing,” was described as being 
anxious. He was discharged after 20 days in hospital with the recommendation, 
“ He should be fit for work in a few weeks.” 

Patient No. 7, who was diagnosed as “ Endogenous depression,” differed from 
the other depressed patients in that his condition was of long standing, and he had 
previously been admitted to a mental þospital with a depressive illness some 6 
years before the war. He was depressed in the sense of being retarded, but he 
was not acutely emotional like most of the patients in the “ Depressive state ” 


group. 
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TABLE III.—Group with Low Serum Esterase Activity. 


No. Diagnosis. C.E. ; Complaint. Mental condition on admission. 

1. Normal . >. 4I . Nil . Normal. 

2. ” x : 35 i ” è ” 

3. Surgical . . 46. Surgical d ` 

4 ” . + 47 >» 9 ” 

5. Addisonian . 49 . Loss of appetite; head- . Nil abnormal mentioned. 
anaemia aches ; indigestion ; 

weakness 

6. Cerebral . . 48 . Nocomplaints; referred . “ Mood one of apathetic hstlessness 
tumour for observation with periods of depression.’’ 

7. Endogenous . 44 . Nervousness; depression . ‘‘ Co-operative but depressed, re- 
depression tarded and vaguely suspicious. 

Takes little interest in his sur- 
` roundings.” 

8. Anxiety state .* 35 . Memory defect; head- . “ Irritable. Jumps with noises. 

after bombing aches ; nervousness Feels he can do his work now 


except for remembering details.” 


In spite of the few exceptions that have been discussed, it was clear that the two 
groups selected on the grounds of their high or low choline esterase activities were 
extremely different when judged from a psychiatric point of view. The group with 
high esterase activity was characterized by a marked predominance of patients 
who were anxious or depressed. 


DISCUSSION, 


The data presented in the present paper give evidence that the serum choline 
esterase activity tends to be raised (a) in acute depressive states and (b) in certain 
“ post-concussional states ” as well as in anxiety. Groups of hysterics, mildly 
depressed neurotics and mixed neurological patients did not differ significantly 
from the normal in their serum esterase activity. 

The high esterase activities found in depressed cases might at first appear to 
disagree with the results of Tod and Jones (1937), who reported normal esterase 
activities in depressive states; but their work was done with different material 
in that they used depressed psychotics (involutional melancholics and manic- 
depressives) in their investigation. It must be concluded that either (a) the 
emotional condition in the acutely depressed neurotics that we have investigated 
differed significantly from that of the depressed psychotics examined by Tod and 

` Jones, or (b) that the serum esterase activity reverts again to the normal in depres- 
sive states of very long standing. It has frequently been pointed out (Whitehorn, 
1938) that the main physiological concomitants of emotion are closely similar in 
anxiety, depression, anger and fear; these physiological reactions depend for the 
most part on the visceral and circulatory changes due to the increased activity of 
the autonomic nervous system, particularly in the sympathetic division, and the 
finding of an increased serum esterase activity in anxiety and depression agrees 
with many other observations as to the similarity of the physiological changes in 
these emotions. 

From a statistical point of view the most significant of the correlations was that 
between high serum esterase activity and the combination of anxiety and depres- 
sion which was generally described in such terms as “‘ Anxiety state with depres- 
sive features.” The summarized notes included in Table II under the heading 
“ Mental condition on admission ” give a fair indication of the types of patients 
in whom the serum esterase activity tended to be high, but this point would appear 
to require further and more detailed investigation. The high esterase activities 
found in the seven “ Post-concussional states ’’ was not anticipated, and it is not 
yet clear whether this is to be related to the emotional condition or whether it is a 
more direct result of injury to the central nervous system. 

Stedman and Russell (1937) regarded the serum choline esterase as serving the 
purpose of destroying any acetyl choline that may escape into the blood from the 
tissues. Tod and Jones (1937) suggested that the raised serum esterase activity 
in anxiety might act as a physiological mechanism to combat the increased output 
of acetyl-choline due to the increased autonomic_activity. Against this verv 
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attractive hy pothesis it must be pointed out that the esterase activity of the serum 
is small in comparison with the activity of the tissues, where most of the acetyl- 
choline destruction would be expected to occur; it is therefore unlikely that the 
relatively small increase in serum esterase activity in anxiety can be significant in 
acting in this way. 

High serum esterase activities have hitherto been found in (a) severe anxiety, 
(b) acute depressive states, *(c) thyrotoxicosis amd (d) ‘‘ post-concussional states.” 
The most obvious factor which is common to all these conditions is the over-action 
of the autonomic nervous system, and it seems reasonable to infer that the high 
serum esterase activity may be related to this. Randall and Jellinek (1939) 
found that the serum choline esterase activity in schizophrenics was increased 
significantly by “ shock ” therapy with insulin and this result again supports 
the view that the serum esterase activity is related to the autonomic activity, 
since it is believed that the sympathetic activity is increased as a result. of insulin 
" shock ” therapy (Gellhorn, 1938). The evidence at present available is insuffi- 
cient to justify any conclusions being drawn as to the reason for the observed 
changes in esterase activity or the way in which these changes are brought about, 
but there is considerable evidence that a high serum esterase level tends to be 
associated with conditions in which there is an abnormally high autonomic activity. 
Apart from thyrotoxicosis or cerebral damage the serum choline esterase activity 
tends to be high in conditions of severe emotional tension, which may be either 
anxious or depressive in character. 

The serum choline esterase activity is influenced by a number of different 
factors, which account in part for the large range of activities found in normal 
individuals. In view of the considerable extent of the normal range (35-112) it 
cannot be expected that individual values will correspond closely with the intensity 
of the emotional state; but the correlation between high serum choline esterase 
activity and emotional state becomes evident in those individuals with activities 
that are well above the normal range, and in groups which are large enough for the 
individual variations to cancel out so that they give a satisfactory mean. 


SUMMARY. 


(1) A statistical analysis has been made of the data obtained from estimating 
the serum choline esterase activity in 205 neurotic patients and controls. 

(2) High serum esterase activities, differing significantly from the formal, were 
obsetved in (a) acute depressive states and (b) ‘‘ post-concussional states ’’ as well 
as in anxiety states. Groups of hysterics, mildly depressed neurotics and mixed 
neurological cases did not differ significantly from the normal in esterase activity. 

(3) The significance of these results is discussed. 


The authors wish to thank Dr. Maclay for his interest, and all the members of 
the Staff of Mill Hill Emergency Hospital for their permission to use the diagnoses 
and case notes on patients in their charge. They thank the Rockefeller Foundation 
for supporting this investigation. 
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A CASE OF HYSTERICAL STUPOR RECOVERING AFTER 
CARDIAZOL TREATMENT. 


By W. LINDESAY NEUSTATTER, M.D., B.Sc., M.R.C.P., 
From an E.M.S. Psychiatric Unit. 


[Received May 23, 1942.] 


HYSTERICAL stupor is rare, and indeed some authorities are sceptical of its 
existence. There are few references to it in English, either in standard text-books 
or papers. Oppenheim and Bleuler refer to it in passing, but with little clinical 
detail. Hoch’s benign stupors, in spite of their name, are really psychotic reactions. 
He refers to invariable intellectual retardation and preoccupation with ideas of 
death being present, and actually a follow-up Has shown that most of these cases 
were really schizophrenic. Millais Culpin, Hubert, and others writing of war 
neuroses describe hysterical stupors, but they have been the result of terrifying 
experiences at the front. The case described below showed features which would 
appear to justify a diagnosis of hysterical stupor, occurring in an individual subject 
to little external strain. This, in conjunction with a failure to improve over some 
weeks, but with rapid recovery after cardiazol treatment would seem to warrant 
reporting it. 

History.—Theé patient, a soldier, aged 23, was one of four children, al] alive and well. H:s 
mother died 18 years ago. His father was alive and well. From the patient’s sister, who was 
the only available, but not very reliable, source of information, no history of mental or nervous 
disorder in relatives was obtained. Neither had she ever observed any abnormal characteristics 
or peculiarity of behaviour in the patient, apart from an apparently reasonless dislike for his 
father for some years past, which was not reciprocated, and which the sister could not explain. 
Details were not forthcoming. According to her he did well at school work, but disliked games. 
He held three jobs as hotel porter, and joined the Army as a militiaman in 1940. 

He had been home on leave, and three days before this expired he was said to have hit his 
head against a fence in the blackout, and to have knocked down two palings. He had a headacte 
the next day,“but this improved and no other symptoms developed. On the day his leave 
expired the patient went out without his kit to buy cigarettes and never returned. His sister 
duly wrote to his C.O., and he was posted as a deserter. 

Two months later he was ‘‘ found wandering ” by the police, though he was also, a trifle 
inconsequentially, reported as ‘ unconscious at the time of apprehension.” The actual facts 
appeared to be that he was picked up within a few miles of his home in a semi-comatose state. 
Stimulants were administered by the police surgeon, and he was brought to Pembury Hospital 
and admitted under Dr. C. S. Darke. On admission he was in a collapsed, stuporose condition, 
and could not be roused. He was emaciated and unkempt in appearance. His pulse was 
running, rapid and irregular, the heart sounds weak, the B.P. 130—100, and he was breathing 
shallowly. The patient’s eyes were closed, and he resisted having them opened. The corneal 
reflexes were present. The pupils reacted to light, and the optic discs were normal. 

‘There was no noticeable difference between the two sides of the face. There was no difference 
of tone on the two sides of the body; the abdominal reflexes were obtained, and the tendon 
reflexes were equal, though sluggish. The plantar reflexes were flexor, and there was complete 
anaesthesia, both to pinprick and severe pressure. Any tests requiring co-operation were 
impossible. He required catheterizing, and a small quantity of concentrated urine was obtained, 
containing no albumin or sugar, but acetone bodies. 

His blood W.R. was negative; the cerebro-spinal fluid and an X-ray of the skull were both 
normal. 

The next day he looked a little better, but did not speak. His pulse was stronger and regular, 
and had fallen to 80. Four days later he was reported as further physically improved, and 
managed *‘ a few rather incoherent words.” 

A week after admission he still lay inertly, hardly ever spoke, and failed to recognize his sister. 
After a fortnight, the patient’s condition being no different, I was asked to see him. 

He exhibited the following features then, and on subsequent days. He mostly lay flat on 
his back in bed, and there was a complete lack of movement. He looked straight ahead, with 
a blank expression, but if he could be persuaded to pay any attention to the examiner, he 
responded by opening his eyes wide, and assuming an expression which can best be compared to 
that of the frightened heroine in a melodrama. He never suddenly averted his head, or shifte 
his gaze in the way often seen in catatonic schizophrenics. , At(times, however, he would pout bis 
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lips rhythmically in a manner reminiscent of a ‘‘ schnauzkrampf,’’ though the pouting was never 
sustained for any long period. 

It was impossible to obtain his co-operation in any tests. If one inserted one’s finger into 
nis hand he could not be persuaded to grip it, and he was still quite insensitive to pinpricks and 
to severe pressure on his tendo Achillis. 

During the ensuing two weeks he remained in this condition, and his appearance strongly 
resembled that seen in deteriorated schizophrenia. There were not, however, at any time during 
his stay in hospital any sudden burst of activity, giggling, shrieks, or other features which often 
disturb the apparent tranquillity of the schizophrenic, nor did he ever behave as though he were 
nallucinating. Yet in spite of appearing completely stuporose, if he was left alore with a plate 
m one hand and the requisite cutlery in the other, he ate his own food. On several occasions 
| observed him from behind a screen. He ate extremely slowly and tremulously, but succeeded 
in eating about half of what was on his plate. Another noticeable feature was that although 
artificial noises (such as dropping a book behind him) did not affect him, he started violently and 
trembled whenever any bombs dropped even distantly. On one or two occasions he mumbled: 
‘“*Aeroplanes—they are coming,” looked startledly upwards, and trembled violently. 


I reaiment.—After the patient had been inacessible for a month, hypno-narcosis 
was tried in the hope of obtaining information. 3'5 c.c. of cyclonal was given, but 
with no effect. The patient never flinched, but remained quite passive when the 
needle was inserted, and became completely comatose. At no stage during recovery 
from the anaesthetic could he be persuaded to speak. It was therefore decided to 
try the effect of cardiazol. Before administering this I deliberately spoke to students 
who were present of the unpleasant accompaniments of cardiazol injections, and 
although the patient was again insensitive to the pinprick, he trembled violently 
and his pulse-rate went up during my dissertation. 

4 c.c. of cardiazol produced a typical convulsion. A student afterwards 
described his pulse as “ suggestive of fibrillation ° during the convulsion, but 
although the rate was 112, half an hour later it was quite regular. At this time 
the patient started repeatedly, murmuring: ‘ Charlie is coming to see me.” He 
said nothing else. At least nothing else was intelligible, and he could not be got 
to answer questions, but obeyed simple commands, such as ‘“‘ Put your tongue 
out,” though carrying them out feebly. 

The next day he had relapsed to his previous completely mute, unco-operative 
state, and the day after this was given another convulsion with 4 c.c. of cardiazol. 
This produced a noticeable improvement. The same day he sat up in bed and 
read, and talked fairly rationally, saying, among other thmgs, that he wanted to 
go home to '‘ Charlie.” He again relapsed to some extent, but could now at all 
times be roused sufficiently to attend, though his replies tended to be incoherent. 
He kept on repeating ‘Aeroplanes ’’—sometimes spontaneously, and sometimes 
as a result of hearing them. On cross-examination he gave a disjointed account 
of some incident in terms which savoured of the melodramatic, although he did 
not altogether give an impression of play-acting. He would assume an expression 
of intense fear, so marked that one was reminded of an actor of the silent films 
“ registering emotion,” yet he would tremble apparently quite uncontrollably and 
crv out: “ They’re coming! They shot at me—bullets over there,” and would 
peer from side toside. The gist of his story appeared to be that a German aeroplane 
had machine-gunned him in a field he was hiding in at night. The latter, of course, 
was wildly improbable, and one can only surmise that he had heard shooting. 

As this improvement was maintained for three days, I hoped that a mild 
anaesthesia might now recapture his lost memory of what had happened since he 
left home, and he was again given cyclonal, but with no effect. He was therefore 
later given 5 c.c. of cardiazol, and had a convulsion. In view of the previous 
statement regarding cardiac irregularities, it was noticeable that his pulse remained 
quite regular. 

The third convulsion was the last he needed. The next day he sat up in bed, 
and although speaking in a very small voice, and repeating words in a meaningless 
way, he was far more rational. He was orientated in time and place. He spoke 
of wanting to go home to live with Charlie “ my brother-in-law ”’ and his sister, 
that he wanted to visit them, etc. His pulse rose to 140 when speaking of his 
sister (why, I could not elicit), and he trembled whenever he spoke of aeroplanes. 

Progress.—\ was away for a week, and on my return the patient appeared to 
have made a complete recovery with no further treatment—at least, as far as his 
acute condition was concerned. I had a lengthy interview with, hin)! .He had 
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noticeably put on weight. He sat quietly, making few movements, although 
there was no abnormal dearth of them, His resting expression was placid, but be 
became animated at times. His stream of speech was normal. He answered 
readily, and to the point; there were none of the repetitions noted before, no 
difficulty in fnding words, and no irrelevancies. The predominating emotion was 
one of anxiety, especially when he spoke about air-raids, when he became very 
tremulous. I noted a somewhat dubious shallowness of affect, though never 
amounting to incongruity. It was, however, difficult to be at all certain about 
this. He spoke with emotion of matters which worried him, but nevertheless, in 
my opinion, rather too facilely. He definitely had no ideas of reference, delusions, 
or hallucinations, neither did he display any secretiveness, furtiveress, evasiveness 
or undue suspicion. He was perfectly orientated in time and place, and gave a 
satisfactory account of himself until his arrival in hospital (though he worked out 
when this was from a knowledge of dates), but he had no memory of anything 
which had happened in hospital, or of any of the therapeutic procedures he under- 
went. His memory dated to the afternoon after his third cardiazol injection. 

He gave the following account of himself: He had always been inclined to be 
shy and nervous, and had found reciting lessons in class and similar feats very 
trying. His mother died when he was quite young. He was fond of his father, 
and denied his sister’s assertion that he disliked him, but declared he had always 
felt that his father was indifferent to him. He also denied being afraid of him. 
He was fond of his sister. After leaving school he held a job of hotel porter for 
some years, getting on quite well, provided he had little to do with the clients, for 
he was always ill at ease with people. In the Army he had been terrified of making 
a fool of himself on parade. 

He had joined the Army in June, 1940, and in spite of his fear of ridicule and 
being upset by being shouted at, he declared he liked it quite well. Three weeks 
after entering the Army he was sent to a Thames-side hospital for a hernia. While 
there he was exceedingly scared by the bombing. He subsequently went home 
on sick leave, and.it was while at home that he insists he saw and heard machine- 
gunning quite close and was terrified. Consequently, when the time came for 
returning to the Army he absconded, and, having done so, had the additional fear 
of punishment for desertion. He was frightened more than depressed. He declared 
that he hid in some woods near to his home for nearly two months, subsisting 
largely on apples (it was September when he decamped), though occasionally at 
night he managed to buy a little food in neighbouring villages, using for this purpose 
some savings which he had with him. He insisted that he did not go home during 
this time, and his sister confirmed this. As stated, she was not considered too 
reliable, but considering the emaciated condition he was in when found by the 
police, his statement would appear true. 

The patient remained in hospital until he was boarded out of the Army. He was 
inclined to be solitary, and was usually to be found on his own. His voice was 
generally tremulous when I spoke to him, and he was always terrified if any aero- 
planes were about, so much so that I took it on myself to tell him I was sure he 
would not be required for active service. However, there was still the court-martial 
hanging over his head, but after some weeks it was possible to tell him that it had 
been rescinded. (I had recommended this after consultation with the A.D.M.S. 
on the grounds of “ severe temperamental instability.”’) This news, however, 
appeared to make little difference to him. It may have been that he thought all 
along he would not be punished, but my impression was that he was so genuinely 
preoccupied by his fear of bombing that the fear of the court-martial played a 
smaller part than might have been expected. 


DISCUSSION. 


Before considering the positive evidence for diagnosing hysteria in this case, 
the grounds for excluding organic disorder and psychosis require mention. 

Negative evidence.—(1) Organic stupor : There was no clinical or pathological 
evidence to support such a diagnosis. Admittedly there was a history regarding 
a head injury three days before, but to knock palings out of a fence with no other 
consequences than a transitory headache seems to point to the fragility of the 
fence more than anything else. In any event the stupor (lasting four weeks) did 
not resemble that following head injury, nor would cardiazol.¢lear up the latter. 
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Psychosis.—That the attack may have been preceded by depression is possible, 
and undeterminable. There was no evidence that the depression was psychotic in 
nature. The more important question, because of the prognostic implications, is 
whether the patient was schizophrenic. In regard to the stupor itself, the pros 
and cons of this diagnosis have already been discussed. In any case, in psychiatry 
especially, the total picture is necessary for making a diagnosis. Other evidence in 
favour of schizophrenia could be the past personality of the patient, his sudden and 
unexplained dislike of his father, and the very slight shallowness of affect observed 
after his recovery. On the other hand, as pointed out, his thought processes 
appeared perfectly intact. There were none of the sudden irrelevancies or tangential 


tight of ideas which occur in this disorder. There were no peculiar mannerisms, 


no evasiveness or evidence of ideas of reference or hallucinations. In the absence 
of any such findings over a period of six weeks, when the patient was seen regularly, 
it hardly seems justifiable to construe the other symptoms (which are quite com- 
patible with a psychoneurosis) as meaning schizophrenia. j 

Positive eutdence.—On the other hand, there is ample evidence that the patient 
was terrified of bombing and aeroplanes, and found the conditions of military 
service very difficult to cope with. Wandering away in response to such difficulties 
is typical of a hysterical fugue, though I am not suggesting that this was a fugue, 
which to my way of thinking are always very suspect reactions. It may be that 
the patient absconded in an effort to overcome his dilemma ; he was a little dazed 
from his knock on the head, and possibly he used this slight injury as an excuse 
to himself. What is clear is that there was no question of his malingering when 
he was admitted to hospital, nor in his condition afterwards. It would be interesting 
to know how far hunger played a part in his condition. Hunger does tend to make 
some persons drowsy, and this may have helped to bring about the stupor. No 
abnormalities in the sugar tolerance curve were noted whilst he was in hospital. 

Finally the case raises certain points in regard to the concept of hysteria generally 
and indeed of the whole question of purposiveness in psychological explanations. 
The current views of hysteria are summarized by Mapother and Lewis as follows : 
“ Symptoms of illness are represented by the patient fof some advantage without 
his being fully conscious of the motive.” This means that the patient’s symptoms 
are of a kind which can be brought about deliberately, or that the patient is exag- 
serating or making use of symptoms already there, but not necessarily of a kind 
which he could consciously produce. But a third type of syndrome is frequently 
labelled hysterical, because there are psychological precipitating factors, and the 
personality is of the hysterical type; the overbreathing epilepsies are an example. 
But a little consideration will show that these really far more resemble types of 
disorder like asthma where a psychological stimulus sets off a physiological 
mechanism. Kretschmer meets this difficulty by speaking of hysterical symptoms 
under the control of the central nervous system, and those under the control of the 
autonomic. But in regard to the latter it would appear wrong to speak of true 
motivation, which leads on to a tendency to confuse two aspects of purposiveness 
in modern psychological writings. For there is a difference between ascribing a 
Motive to an action, and observing that it has a purpose. For example, we eat 
because we are hungry, and we eat to live. But whereas the first reason for eating 
s a Motivated response (to feeling hungry), the second statement is a deduction 
founded on a large series of observations. But if we regard the second in the same 
light as the first it will lead to inaccurate and therapeutically confusing statements. 
For example, in this case the patient might be told that he had become stuporose 
in order to avoid military service. But although the stupor served this purpose, 
it is difficult to imagine that however strong the desire, profound stupor could be 
brought about, or indeed even simulated. At most one could imagine that the 
patient did not resist it. To take an analogous instance, a sufficient degree of 
worry or fear may so far reduce resistance that influenza may be contracted, but it 
would hardly be tenable to say that, for example, an accompanying pulmonary 
consolidation was psychogenic. 

Therefore the case described here is one which was not psychotic, at least on 
a facts available at the time, but is hysterical in the generally accepted sense of 

e term. 
The rapid recovery on cardiazol is a matter of some therapeutic interest. 


INVALIDISM FROM THE ARMY DUE TO MENTAL 
~ DISABILITIES. THE AETIOLOGICAL SIGNIFICANCE 
OF MILITARY CONDITIONS.* 


By R. F. TREDGOLD, M.B., D.P.M., Major, R.A.M.C. 


THE PROBLEM. 


rhe question of invalidism from the Army appears to be inextricably bound up 
with the rather larger problem of the needs of the-Army, with which, therefore, at 
the risk of seeming obvious, I shall try to deal very shortly. 

If one may judge from the opinions of General de Gaulle, adopted largely in the 
training of Panzer divisions, this war differs from the last in the importance, firstly, 
of smaller bodies of picked men, and secondly of the continuance of production 
behind the lines. Thus it would now seem better to train as warriors a smaller 
number of eminently suitable men, while leaving others to fill those jobs of any 
essential kind to which they are best fitted. 

It may, then, perhaps be said that whereas in the last war the soldier had to 
adapt himself to discipline, in this he has to discipline himself to be adaptable. 

As this principle of selection came, or is coming to be accepted, the psychiatrist, 
who had first been called in. to eliminate material shown to be incapable of standing 
strain, was next asked to eliminate what he considered would be so incapable. This 
is obviously more difficult, but its attainment is of considerable value from the 
tremendous saving of man power resulting, quite apart from the not invaluable 
commodities such as instructors’ time and tempers, tanks and lorries and delicate 
machinery. 

The next step which the psychiatrist might logically be asked to undertake 
would be the selection of the good qualities in recruits necessary to enable them to 
become efficient soldiers, but this appears so far to have taken place to a very 
limited extent ; the reason for this may be that apart from a few significant hints 
thrown out by General Wavell (1938) there appears a remarkable silence as to what 
capacities in fact are required; and on the other hand, few tests have as yet been 
produced to measure any qualities likely to be good. Further discussion of this 
point will be left till later. 

The problem is that a decision must therefore be made upon each individual: 
(a) If he has already been ill, and recovered, the points at issue will be (i) Will he be 
subjected again to similar strain ? If so, to ask him to return will be quite unreason- 
able ; such a question, of course, presupposes a knowledge of all the factors involved, 
predisposing and precipitating, as will shortly be discussed. And (ii) has his con- 
dition been so much worsened by his illness that he will now succumb to minor 
factors? It may here be remarked that this process presumably was held to 
occur in all psychotics since it was laid down that all should be discharged ; though 
more recently power has been given to discriminate. Without wishing to become 
involved in the old bogy of psvchosis versus psychoneurosis, this certainly appears 
more reasonable than to assume that all cases admitted to a military mental hospital 
are necessarily unfit to return to duty. 

(b) If the person has not already been ill, the question will resolve itself- into an 
estimate of his resistance to various strains. 

Besides knowing the factors responsible, one should also know the conditions 
to which the patient will be exposed. Heré an entirely accurate forecast is 
impossible, in such a vast machine as-the Army, and the problem is obviously a 
balance of risks with the proviso always that if breakdown is at all likely, the 
safety of others must not be involved. 

* A paper read at the Autumn Meeting of the Northern and Midland Division held on 
September 22, 1941, at the Newcastle-on-Tyne City Mental Hospital, Gosforth. 
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In an attempt to find some guide which will be of assistance in making this 
decision, 1] am proposing first to discuss the various factors which have been found 
in ditferent types of cases, and next to study their incidence and their relation to 
one another. 

The various ipes of aetiological factor may be regarded as internal—in the 


| patient’s personality—and external. 


INTERNAL FACTORS. 


The previous personality may be described as of three types : 
(1) Normal ; 

(11) Mental defective ; 

(111) Psychopathic ; 
under which heading may be grouped rather arbitrarily the chronic worriers 
and depressives, the inferior and the asocial. 

In this connection the remark of Benton (1921) may be recalled that it 1s the 
patient’s conception of the situation, rather than his actual experiences; and his 
attitude of mind toward that situation, which determines his reaction. 


EXTERNAL FACTORS. 


(i) That which comes most prominently to mind here is enemy action, in the 
shape ot bombs, gunfire, mines and all their accompaniments. 

(ii) Less obvious but, as I shall hope to show, of.great importance in its effect 
is the fact of enlistmeni—this consists of course of the uprooting of a civilian, often: 
of settled habits, from his wife, his home and his job—the relative importance of 
which will again vary considerably. 

With this uprooting come less comfortable surroundings, more aggressive 
comrades, and superiors, and the somewhat dramatic incidents of medical attention. 

Mild emotional disturbance at such uprooting may be regarded as a normal 
reaction seen in such a large proportion of cases that experienced training officers 
do not test their recruits till this period has passed, which for the majority it appears 
to do in a week; it can be regarded as pathological only if it persists longer or in 
an undue degree, and is, of course, much influenced by age and experience. 

(i111) Somewhat similar to this reaction is an inability to adapt to disciplin® or 
to communal life. This, again, is common in a very slight degree, but in others 
appears to be capable of gradually increasing until conditions become wellnigh 
intolerable ; so that it 1s usually at its height some months after enlistment. 

(iv) Worry over family illness and danger, or bereavement or financial loss. 

(v) The emotional stress of disappointment in love. 

(vi) Feelings of gradually increasing incompetence or inadequacy—common 
enough in N.C.O.’s promoted beyond their ability. 

(vii) Disappointment at lack of action. 

tii Actual physical illness or physical strain in the shape of overwork or lack 
of sleep. 

Any patient who has suffered from a psychological disability is often regarded 
by his M.O. and other.officers as if he were malingering, and to judge from his 
subsequent resentment of this, 1 cannot help feeling that such an attitude goes © 
far to perpetuate symptoms by producing antagonism. 

The prevalence of these factors among members of the armed forces and civilians 
respectively would appear worthy of mention. Thus it has been rather bitterly 
pointed out that the former are far safer than the latter, at least from a blitz, but 
while this may be true, the point at issue is here rather that the breakdown of the 
soldier under such exposure would be far more disastrous in its effect, and therefore 
it is still inadvisable to take into the Army the potentially unstable. The factors . 
of enlistment and discipline are, of course, restricted to the Services except rarely 
in labour barracks, while feelings of boredom and disappointment at unsatis- 
factory jobs seem rarer in civil life. 

It may next be inquired whether these particular factors, internal and external, 
have any particular relation to any particular syndrome. In an attempt to answer 
this I have attempted to analyse the factors traceable as responsible in a number of 
cases of various types. I must admit that in such small numbers ,asyI have been 
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able to collect the findings have only a limited value, but since this is a discussion, 
I am venturing to produce them in order to provoke the experience of others in 
wider fields. 

I have therefofe taken 200 cases selected more or less at random providing the: 
data were adequate, and attempted to show the incidence of various types of 
previous personality, and of external factors. They consisted of 70 depressives, 
60 schizophrenics, 40 hysterics and 30 anxiety states. The findings are shown in 
the table “A.” 


TABLE A. 
I. 2. 3. 4. 6. 7. 8. 
Enemy Enlist- Disci- Family Love In- Disappoint Nu 


disappoint- comi- ment at ” Physical. foand. 


action. ment. pline. worries. ment. petence. inaction. 


‘Depressives, . Normal . 8 I I 2 I I - - - 
70 l M.D. ee <2 7 3 6 2 I - 4 I 
Psycho 
pathic . 9 5 7 8 . 3 4 - 5 8 
Totals 1g 13 II 16 6 6 - 9 9 
Schizophrenics, Normal . — 3 2 5 I - 2 3 2 
60 M.D. . > 3 3 2 3 2 - - 7 
Psycho- l 
pathic . | 7 2 4 3 - 2 4 5 
— a E E E T, EE ee ee es S 
Anxiety, . Normal . 4 sae 2 3 - I - 3 - 
30 = MD. p = - 2 - - - - - = 
Psycho- : 
pathic. tr 2 6 4 - _ 2 4 4 = 
Totals . z5 2 10 7 - 3 4 7 z 
Hysterics, . Normal . 2 - 2 I - I 4 0 - 
40 M.D. - 2- 3 - - 2 I 2 3 
Psycho- 
pathic. — 2 7 I - I - - = 
Totals . . 2 4 12 2 - 4 5 8 5 
TABLE B. 
Acute war . Normal . 14 - I 2 - - 2 5 4 
neurosis, Psycho- 
20 pathic . 6 - I I - I ~ 2 I 
Totals . ©. 20 - 2 3 - I 2 7 5 


Note.—Several factors often occurred in one case. 


CONCLUSION. 


From these tables the following conclusions may perhaps be drawn—conclusions 
which in many cases are understandable enough but are perhaps none the worse 
for being supported in figures. 

(i) The previous personality in only a few cases was normal; the majority of 
those norma] showed symptoms only after being exposed to enemy action. 

(ii) Mental defectives and psychopaths, on the other hand, more often broke 
down as the result of enlistment or discipline. 

(iii) The number of mental defectives showing anxiety and stress was very 
small. 

(iv) But apart from this, mental defectives and psychopaths were in roughly 
equal numbers in the four groups. 

(v) Only one schizophrenic state in 60 cases was observed to have been precipi- 
tated by enemy action, but in four cases the predominant feature appeared to be 
disappointment at work. 
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DISCUSSION. 


One must next ask if these conclusions throw any light on the problems which 
were put forward, namely, whether the behaviour of a particular individual under 
stress can be predicted with any certainty. I am aware that the points which I 
am putting forward here are based on a relatively few cases and on a small experi- 
ence, and must therefore be regarded—as no doubt they will be—as mere specu- 
lation, whose only value can be to provoke discussion. 

(i) The behaviour under enemy action will, of course, be of extreme importance. 
Besides the occurrence of this factor in a proportion of depressive and anxiety states, 
it is Marked in a syndrome which consists of anxiety, inability to concentrate, 
insomnia, battle-dreams, and marked tremor—as has been described as “ acute 
war neurosis ” by Sargant and Slater (1940), and Hubert (1941); though it may be 
noted, firstly, that such symptoms may also occur after severe emotional shock, 
without exposure to bombardment ; and secondly, that in many cases, contributory 
factors exist. In a group of 20 cases which I had collected for this purpose, 
contributory factors were present in 14, as shown in Table B. 

Besides this, the later results of exposure, although they have attracted less 
attention, are of considerable interest. They fall into two groups: (a) Gradually 
increasing symptoms of the type described above, but developing very slowly over 
some months, and (b) diminution of resistance to stress with the later breakdown 
in response only to minor factors. 

A further significant point, as Sutherland (1941) states, is that many cases which 
have recovered completely in hospital relapse immediately on return to their unit. 

The question of previous personality in such cases has been the subject of much 
speculation. To the suggestion, on the one hand, that normal cases can develop 
such symptoms, presidents of medical boards are apt to point out, naturally quite 
correctly, that far larger numbers of men, in, say the B.E.F. went through similar 
exposure without after-effect, and they therefore tend to the other extreme 
of regarding all sufferers as necessarily previous psychopaths. The evidence for 
this is, however, scanty, and as Sargant and Slater point out, only constitutional 
factors of a degree which did not interfere with adaptability to Army life can have 
existed ; and it appears as yet difhcult enough to detect these beforehand; in the 
20 cases in Table B such trace can only be found in 6 cases, and in 100 cases, quoted 
by Sutherland, 80 per cent. showed a previous abnormal personality ; though all 
such cases could not be described strictly under the term “‘ acute war neurosis ” as 
used above. 

Those cases which develop depressive states do not appear likely to be fit to 
return to duty ; this would seem to be because most of them appear to be left with 
a heightened dislike of discipline and irritability to communal life. Cases which 
recovered from acute war neurosis appear to be more satisfactory. Here, again, 
numerous factors are involved, and I would suggest that the time interval before 
the onset of symptoms and the escape from danger and the presence of contri- 
butory factors are both highly important. Numerous cases exist, however, where 
previously normal persons after prolonged exposure and increased responsibility 
develop symptoms some time after return to safety and, recover completely. 
I suggest that such are worth a further trial, particularly so as most of them are 
especially willing to have it ; which is perhaps supported by Benton’s dictum, that 
it is the patient’s conception of his illness which is important. 

In this connection recent work in testing the response of various men to loud 
noises, films, etc., is of great interest. Besides this the response of recovered cases 
to later bombing or even sirens without exposing them to positions of responsibility 
is an experiment which, wilfully or otherwise, seems likely to be only too often 
tried in the coming winter. 

(ii) As to the response of the patient to other factors it seems unlikely that 
men who have broken down once in response to enlistment, discipline, etc., are 
likely to undergo such difficulties more successfully at a second attempt ; they are 
only likely to be able to be sent back in so far as the factors can be controlled— 
with a cert#™ margin of error for the lack of individual attention unfortunately 
necessitated by the complicated organization of the Army, in particular, and the 
vagaries of Providence in general. 

The prediction of the reaction of recruits to such stress is far more difficult, 
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and it is feared that it must resolve itself at- present often into a process of trial, 
which is bad enough for the prestige of the training officer, and error, which is 
equally so for that of the psychiatrist. The increasing experience of the latter 
and a recognition of what faculties are undesirable will gradually improve prediction, 
but it is suggested’ tentatively here for consideration that another line of approach 
might be of equal value; this will briefly be put forward. This is to detect the 
suitable individual by investigating good qualities rather than bad. 

The breakdown of the individual is, of course, in some cases easily predictable— 
as in some mental defectives—and it is fair to assume that lack of resistance is a 
quality which often goes hand in hand with, but is not the same as, intellectual! 
defect ; for some defectives go through experiences beyond the tolerance of their 
more intelligent comrades; though they break down under more discomfort—- 
which has been incidentally attributed to their lower imaginative power in the 
presence of danger and other greater dependence on immediate creature comforts. 
Experience of the civilian defective population would be of value here. 

This quality of resistance to exposure, to danger and discomfort alike is one 
which is easy to accept, but harder to analyse. It is perhaps worth while trying 
to do so. 

There must be several factors involved in it: (i) The actual power of imagina- 
tion; (ii) the control of this power by higher centres which is bolstered up by 
such qualities as esprit de corps which can be inculcated. 

If this compound faculty be regarded as a positive one, and if efforts be 
made to analyse it and tests could be devised to measure its compounds, it is possible 
that one would be able to make a clearer prediction of the future resistance. 
Obviously it is as easy to suggest, and possibly as difficult to achieve, the discovery 
of such a psychologist’s touchstone as of the philosopher’s variety; but with the 
wealth of material now at hand for investigation, it might be possible to strike at 
least a few sparks. 

Until such can be done, the problem of the moment seems to be the prevention 
of contact of various personalities with various stress, such as might be performed 
by psychiatric boards. The establishment of such a board, it is interesting here 
to note, was recommended by Rosanoff (1938), who suggests that if such a board 
could be set up the instances of neuro-psychological casualties and the size of the 
post-war pension list would both be enormously diminished. The points that 
would be considered by them would be (1) the prevention of the enlistment of 
unstable defectives and psychopathics. The loss in quantity of man-power would 
perhaps be balanced by an increase in quality, while benefit to the morale would 
seem likely to be at once the idea of the Army as a picked unit takes root. (2) The 
existence of family troubles might be regarded as turning the scale in doubtful 
individual cases. (3) The importance of selection of right units and jobs in avoid- 
ing waste of man-power should be obvious enough, byt if the outbreak of mental 
disorder could be proved to be actually due to such bad selection the position might 
be further emphasized. (4) The removal of all types of enemy action must be agreed 
by everyone to be desirable ; but its achievement must be regarded as occupying 
the attention of His Majesty’s Government and of all arms, rather than that of the 


psychiatrist alone. 
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HAMLET’S “MADNESS.” 


By T. M. Daviz, M.D., Ph.D., D.P.M., 
Medical Superintendent, East Riding Mental Hospital, Beverley, Yorks. 


Drs. STERN and Whiles, in an interesting and provocative article in the January 
issue (1), claim to have solved the problem of Hamlet on the assumption that 
Hamlet suffered from the Ganser state occurring during the course of another 
psychosis. By this theory they hope to reconcile the seemingly contradictory 
views that Hamlet was insane, and that he was pretending to be so. He was both, 
they say, and the latter because of his being in the Ganser state. 

The authors claim to have examined the problem from a strictly psychiatric 
viewpoint ; but it must be remembered that such a viewpoint-is necessarily subject 
to many limitations, inasmuch as there exists no parallel to Hamlet in actuality. 
One has constantly to bear in mind that Hamlet is not an historical personage, but 
a character in a play, and that our task is not to explain some Hamlet of our own, 
but Shakespeare’s Hamlet; and in consequence our theories must not only be 
psychologically acceptable, but must conform with the text of the play which, 
after all, is the final arbiter. With this in mind, a psychiatric study of Hamlet 
may be of great value, but it need not and perhaps cannot be expected to “ explain ” 
Hamlet. 

The two hypotheses which the authors advance are (1) that Hamlet was suffering 
from the Ganser state, and (2) that this arose during the course of a concurrent 
psychosis. I ask permission to discuss these in that order. 

What exactly is the Ganser state ? It is a hysterical alteration of consciousness, 
a hypnoic mechanism, according to Kretschmer, which is on the borderline of 
malingering, and is characterized by childish theatrical behaviour and rambling 
talk. It may, but need not, co-exist with a psychosis. In my own experience, 
I have found it occurring not infrequently in congenitally feebleminded patients 
who have feared that some misdemeanour might entail their going to prison. 
Such a patient recently told me that he couldn’t say how many shillings there were 
in a pound unless he could weigh them! Crooked answers, as the authors say, are 
characteristic of the syndrome. 

The Ganser state, however, is a descriptive epithet, not an explanatory one. 
By itself it explains nothing ; it requires to be explained ; and the explanation 
of its occurrence that is generally accepted is that it represents an unconscious or 
semiconscious attempt to simulate insanity. The occurrence of such pretension 
of madness with little or no conscious awareness can only be understood when the 
relevant facts of the case are disclosed; and I would submit that an intensive 
study of Hamlet will throw more light on the nature of the Ganser state than the 
latter can possibly do in the elucidation of Hamlet’s behaviour ; though I willingly 
concede that the critics should be beholden to Drs. Stern and Whiles for drawing 
their attention to such a possibility. The hypothesis is one which, though it may 
not explain all that itseauthors would have it explain, none the less is capable of 
clarifying some of the enigmatic passages of the play, though I cannot accept some 
of the examples the authors have chosen. There were many obvious external 
reasons why Hamlet should deliberately assume insanity, as he declared to Horatio 
he intended to do. Later, doubtless, owing to an ever-increasing mental conflict 
brought about by the immense external difficulties of his task aggravated by great 
weaknesses within, he did from time to time pass from ordinary consciousness into 
a twilight state without knowing that he was doing so; but all his simulations 
were not of this sort; for he was often deliberate in his deceptions. Hamlet's 
demeanour depended very much on whether he believed himself to be unobserved ; 
and much of his ‘‘ madness ” was designed for onlookers and eavesdroppers ; he 
had to be very wary. 
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So far then with regard to Hamlet’s assumption of madness. We now have to 
consider the essential ‘‘ madness ” the *“ psychosis ” which Drs. Stern and Whiles 
describe and illustrate, but which they do not name. They recount as proof of 
Hamlet’s insanity that he was suffering from melancholia, that he was suicidal. 
excitable and hysterical, hallucinated and lacking in insight; and finally they 
have Hamlet’s own corroboration of their diagnosis. But who has ever known a 
melancholic express his weariness of soul with such precision and profundity ? 
Such an ability, indeed, provides a diagnostic criterion of a very different kind of 
depression. .The soliloquies which reveal his “ sore distraction ” and despondency 
make manifest at the same time that he was fundamentally sane. Ophelia's 
madness is never in doubt; but Hamlet, it seems to me, though “ on the brink,” 
never passes into lunacy. His excitability and hysteria are evident enough, 
though the passages adduced to demonstrate them are susceptible of an entirely 
different interpretation: “Hillo ho ho boy,” for example, was a well- known 
Elizabethan form of greeting derived from the falconer’s call, as “ Come bird come ’ 
shows it to be. The question of Hamlet’s hallucinations is rather more complicated. 
If any of our patients were to report that they had seen and received verbal instruc- 
tions from a- ghost we would have no hesitation in ascribing their condition to 
hallucinations ; but the ghost of his murdered father that appeared to Hamlet 
and exhorted him to avenge his murder by slaying the King was no hallucination. 
for it had been seen by three other men whose sanity is not doubted. It is true 
that in Act III, sc. 4, the Ghost appears to Hamlet but is invisible to his mother, 
the Queen. Drs. Stern and Whiles submit this as evidence that Hamlet was 
hallucinated ; but it was the same Ghost who had been visible to others, and we 
cannot suppose that Shakespeare had intended his hearers to imagine it to be 
hallucinatory. ‘‘ Lacking in insight ”—I would not choose to say this about 
Hamlet, whose insight was in fact too profound. And, finally, his own confession. 
It is true that Hamlet speaks of his own “ madness,” but the fact that he does so 
proclaims it to be other than the accepted sort. 

Hamlet’s inward struggle is symbolic of the conflict in all of us and there are 
many aspects of it; the Christian versus the natural man, the challenge to his man- 
hood by the spirit of his father frustrated by his secret bondage to his mother, 
his urge to slay, and his deep disavowal of such an act, all these and many others, 
it seems to me, brought Hamlet to the verge of lunacy, but I do not consider that 
he passed beyond it. He was not master of the situation, but’ he understood it 
and contended valiantly with frustrations from without and from within, and in 
the end succeeded. 

Drs. Stern and Whiles have written a paper which well deserves study, for the 
tragedy of Hamlet, though not so susceptible of a strict psychiatric assessment 
as the authors imagine, is none the less of perennial interest to all psychiatrists. 
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The Clinical Differentiation of Senile and Artertosclerotic Psychoses. 

The clinical diagnosis of senile and arteriosclerotic psychoses is discussed on the basis of 
observations in 60 anatomically veritied cases. 

Senile psychoses tend to occur at a later age and are apt to last longer than arteriosclerotic 
psychoses. In the former the course was gradually progressive; in the latter a sudden onset 
was common and the illness was sometimes brief and stormy. 

As a rule, intellectual impairment was more pronounced in senile conditions. Acute states 
of confusion Were typical of arteriosclerotic psychoses. Unless their manner of development is 
known, they cannot always be distinguished from the chronic confused states associated with 
senile psychoses. Depressive and hypochondriacal-like symptoms were often noted in arterio- 
sclerotic disease ; they were seldom a prominent feature of senile disorders. Marked fluctua- 
tions in the severity of the intellectual disturbances were common in the former, but did not 
occur in the latter. 

Paranoid forms of senile psychosis resembled arteriosclerotic psychoses in that the intellectual 
functions were usually relatively well preserved, but outspoken and chronic paranoid syndromes 
were not encountered in arteriosclerotic disease. 

Headache, dizziness and apoplectiform phenomena were observed in a considerable number 
of arteriosclerotic patients, though as a rule permanent neurologic changes did not occur earlv 

“in the illness. Other characteristic features of this group were syncopal attacks, convulsive 
seizures, explosive emotional outbursts and clinical indications of cardiac disturbances. 

Peripheral (radial) sclerosis was noted with equal frequency in the two psychoses. Hyper- 
tension was almost as common in senile patients as in arteriosclerotic patients. 

Anatomically pure forms of senile or arteriosclerotic disease occurred less often than mixtures | 
of the two processes, but clinical pictures of a mixed nature were not nearly’as frequent as might 
be anticipated from the anatomic findings. 

The mistakes in diagnosis uncovered by anatomic examination are discussed. A diagnosis 
of senile or arteriosclerotic disease, especially the latter, is made in too many rather than in too 


few cases. Toxic or symptomatic psychoses are a common source of error. 
(Author’s abstr.) 


Encephalopathta Alcoholica. 
An attempt has been made to evaluate critically the results of nutritional and, more particu- 


larly, vitamin studies, as they relate to the clinical syndromes of delirium tremens, the Korsakoff 
psychosis, Wernicke’s syndrome and the various cerebral disorders that result from a deficiency 
of nicotinic acid. The manner in which chronic alcoholism may produce dietary insufficiency 
is briefly discussed. The authors emphasize the fact that while alcohol is apparently not imme- 
diately responsible for most of the observable damage, alcoholism is responsible for these changes. 
The effect of alcohol per se has still to be evaluated. The authors accentuate also the frequency 
with which these pictures merge one into the other, and the/fact, that Vitamin therapy, to be 
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effective, must be instituted before irreversible structural changes have occurred. As in vitamin 
deficiency diseases occurring elsewhere, those affecting the nervous system are usually the result 
of multiple rather than single deficiencies. A well balanced diet should therefore always supple- 
ment treatment with the specifically indicated vitamin or vitamins. (Authors’ abstr.) 


Brats Metabolism. VIII. The Effects of Electric Shock and Some Newer Drugs. 

1. Adrenalin, caffeine and cocaine, in high concentrations in the dextrose substrate, inhibit 
oxygen uptake, whereas nicotine has no such effect. 

2. FPicrotoxin, prostigmine and tyramine when injected subcutaneously into the rat tend to 
increase brain oxygen-uptake in plain Ringer’s-phosphate. 

3. Dextrose has a protective action against the depressive effect of drugs. 

4 Electrical convulsions inhibit oxygen uptake ; this effect is greater after repeated shocks 
and is more marked in the dextrose substrate. 

5. Electrical convulsions and to a greater extent, insulin, interfere with oxygen uptake, in 
contrast to metrazol and camphor, which are metabolic stimulants. The availability or utiliza- 
bility of dextrose by the brain may account for this difference. (Authors’ abstr.) 


Prognostic Criteria in Schizophrenia. 

The prognosis is most favorable when the duration of illness is short; the type of onset 
acute ; exogenic precipitating factors, obvious; the element of confusion and the presence of 
atypical symptoms (especially manic-depressive symptoms), prominent in the early sympto- 
matology ; and when process symptoms are minimal or absent. Conversely, when these con- 
ditions are reversed, the prognosis is least favorable. This group of criteria is of the greatest 
import in the assessment of prognosis in schizophrenia. 

In general, the catatonic subtype offers the best prognosis and paranoids the worst, with 
simple and hebephrenic subtypes in an intermediate position. Acute cases which are so atypical 
as not to allow classification under any of these four subtypes are especially favorable pro- 
gnostically. A progressive hospital course is ominous, whereas improvement or fluctuation is 
indicative of a more favorable outcome. (Authors’ abstr.) 

t 
Electroencephalography in Schizophrenia. 

1. The EEG tracings from 500 schizophrenic patients are compared with the records from 
215 normal controls. A significantly greater percentage of borderline and abnormal records 
was found in the schizophrenic patients. 

2. A greater percentage of the abnormal records in the sceopimente patients: was found in 
the catatonic-hebephrenic group. 

3. There is nothing consistent or diagnostic in the character of the EEG tracings of schizo- 
phrenic patients, a great variety of records being dbtained. Rapid activity is common, but is 
not of diagnostic significance because similar activity is found in other neuropsychiatric dis- 
orders, particularly in the manic-depressives, agitated depressions of middle age and in neuro- 


syphilitics. 
4. There is no significant relationship between schizophrenia and epilepsy on the basis the 
EEG patterns. (Authors’ abstr.) 


Electroencephalographic Studies of Cortscohypothalamic Relations in Schizophrenia. 

Using hypothalamic and cortical leads electroencephalographic studies in schizophrenics 
give the following preliminary results : 

1. Reaction to external cold is deficient in that no reactive hyperthermia results and little 
electrical activity in hypothajamus or cortex can be observed. The normal or neurotic snore a 
definite reaction in both leads. 

2. Adrenalin injected intravenously causes violent subjective and objective ET R but 
intramuscularly causes little subjective and usually no objective effect on hypothalamus or 
cortex in schizophrenics. The intramuscular injection, however, causes a prompt and striking 
effect in normals and neurotics electrically as well as subjectively demonstrable. 

3. Electrical stimulation of the hypothalamus of schizophrenics caused minimal or no reaction 
in that structure demonstrable by the EEG or secondarily in the cortex. Normal and neurotics 
showed a profound excitation of hypothalamus and cortex, frequently with prolonged ‘‘ con- 
densor ” effect, and usually subjective responses as well. 

4. Verbal stimuli when applied to schizophrenics elicited no excitation in either lead, whereas 
excitability from both has been recorded in neurotic subjects. 

5. Sodium amytal injected intravenously showed a typical hypothalamic and cortical 
response, more striking in the hypothalamus, which further study may correlate with the 
“ amytal interview ” effect, and be related to the selective action of barbiturates. 

6. Speculations have be presented regarding the fundamental deficiency of dynamic 
action of the hypothalamus in schizophrenia, and its possible secondary effects in the production 
of the essential psychosis in the psychomotor system. (Authors’ abstr.) 


The Treatment of Childhood Schizophrenia by Metrazol Shock Modified by B-erythroidin. 
The method of modification of the metrazol seizure by beta-erythroidin hydrochloride used 
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by other investigators is here applied to the treatment of schizophrenic children, in whom the 
incidence of fractures sustained by unmodified metrazol convulsions appears high. 

The physiological effect of the drug is discussed in its application to the diminution of strength 
of muscular contraction, and modification of the convulsion. 

Modification of the seizures has resulted in preventing fractures in 9 of to cases, the tenth 
patient sustaining a fracture through a delayed, unmodified seizure. It is suggested that by 
avoidance of the use of prostigmine, the danger of this complication may be decreased. The 
‘safety of this method of modification is assured by careful technique of administration. 

Clinical results show that 8 of g schizophrenic children treated (including two previously 
treated by unmodified shock) have shown improvement in response to metrazol therapy. Fina! 
evaluation of the efficacy of metrazol treatment in these cases must necessarily await further 
observations, to determine whether patients treated by this method show a better remission 
rate than the low figures for spontaneous remission indicate. (Author’s abstr.) 


Electroencephalographtc Studies in Organic Psychoses. 

Some correlation exists between the EEG findings and the clinical status of the patient in 
cases of general paresis, senile psychosis, psychosis with cerebral arteriosclerosis and alcoholic 
psychosis, Korsakoff type. This relationship is by no means an absolute one. There are cases, 
acute as well as chronic, in which clinically the patient shows psychotic manifestations and the 
EEG is normal. In acute cases of organic psychosis where the mental disorder develops rather 
rapidly, often slow waves can be observed, especially in patients who suffer from marked con- 
fusional states, and in cases in which the consciousness is narrowed. In acute cases with onlv 
moderate mental impairment, the EEG findings are often normal or borderline. In chronic 
cases some parallelism exists between the degree of deterioration and the EEG findings. Slow 
waves can be demonstrated in many cases. They are, however, patients of long-standing mental 
deterioration who did not show noticeable corticoelectric changes. It is possible that if an 
organic process is very slow in developing, findings are missing for some time because the brain 
has had an opportunity to adapt itself to the damage. Another possibility is that in some of 
these cases the structural changes are not so much cortical, but are localized in sub-cortical 
associative areas, producing inconspicuous EEG findings. The authors found that the electro- 
encephalogram has a distinct diagnostic value in organic psychoses if definite slow waves from 
one to five per second were present, because in such cases a definite mental impairment was 
demonstrable, but if the electroencephalogram was normal this did not exclude the presence of 
an organic psychosis. Due to the fact that no absolute correlation exists between the electro- 
encephalographic findings and clinical observations, the diagnostic value of this method is 
limited at present until we shall be able to work out a closer correlation between organic psychotic 
processes and corticoelectric phenomena. (Authors’ abstr.) 


Electroencephalograms of Mansc-depressive Patients. 

The EEGs of 81 manic-depressive patients of whom 52 were diagnosed as manic-depressive 
depressed (MDD), 22 as manic-depressive manic (MDM), and 7 as manic-depressive mixed 
(MD mixed) were recorded and analysed. Findings reveal that there is very little change in the 
EEGs when patients diagnosed as MDD or MDM shift from one phase to another except when the 
level of consciousness is altered. 

Those patients whose EEGs show erratic slow wave disturbances are those whose behavior is 
unpredictable, regardless of diagnosis. 

The majority of the MDD group have A or MS patterns with alpha frequencies of to cycles 
or slower. The MDM majority of the MDM group have MF patterns with alpha frequencies 
10 cycles or faster. 

Previous studies show a correlation between passive, dependent types of individuals and A 
patterns, and between aggressive, active, independent individuals and MF or B patterns. 

It is the author’s belief that if a person with an A pattern should develop MD psychosis he 
will be more apt to be diagnosed as MDD. If he has an MF or B pattern composed of fast 
frequencies he will be more apt to be diagnosed as MDM or as “ agitated depression.” 

The EEGs have not yet yielded data concerning the factors responsible for the shifts in the 
manic-depressive phases when the level of consciousness is still unimpaired. 

(Author’s abstr.) 
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lee Phenomena: Electroencephalograms. New Interpretations of Alpha and Beta 
aves. 

Alberti’s interpretation is that in the cortical ganglion cells there is a metabolic function, 
apparently regenerative, related to attention, and represented by the alpha waves. This is 
interrupted by stimulation, when a collateral (beta) process appears ; less is known of the beta 
than of the alpha process. . After excitation has continued for a certain time, the vegetative 
process reappears, to replace the energy expended. This is reflected by scattered alpha waves 
in a beta field and transient lapses of attention. The facts that the alpha process cannot be 
suspended for more than 12-14 seconds, is independent of mental activity and continues during 
sleep and narcosis are proofs of its vegetative nature. As, however, the entire cortex is never 
completely passive at any one time, small and irregular beta waves may be imposed on alpha 


waves during physical and mental rest. M. E. Morse (Psychol. Abstr.). 
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Regulation of the Treatment of Epilepsy by Synchronized Recording of Respirauon and Brain 
Waves. 

The method of synchronizing brain wave and respiration recording nirmal described by 
Cobb, Sargant and Schwab provides a quantitative check on changes in patients under various 
therapeutic conditions. Drugs may be more rapidly and accurately adjusted, so that the 
maximum anticonvulsant effects may be reached. Epileptic patients may be ditferentiated 
from normal subjects in that they have a low tolerance to convulsants. In testing patients the 
simplest and safest means of inducing convulsions is alkalosis. This is readily produced by 
hyperventilation. It is essential to measure the amount of this over-breathing in liters per 
minute if any sort of accuracy is to be expected in determining the tolerance of subjects to 
alkalosis. The basal metabolism machine affords a simple, direct and reliable means, and with 
the slight modifications mentioned in this and in a previous paper, is practical in its application 
to this measurement. 

The brain wave record should be quantitated if it is to be used to measure the effect of specific 
amounts of hyperventilation on subjects. Spectral analvsis of strips of record by the Grass- 
Gibbs analyzer is not feasible for most laboratories. Counting the number of abnormal waves 
gives only part of the answer. Amplitude and frequency inust be considered. The authors 
have found that the delta index of Hoagland is ideal for this purpose. 

The minute respiratory volume and the delta index when plotted together show clearly the 
efiect of changes in breathing on the brain wave pattern. Such charts give an indication of the 
resistance of the subject to the alkalosis induced by over-breathing. The amount of this resis- 
tance can be increased by anticonvulsant drugs. This gives, therefore, a quantitative method 
of following the success or failure of drugs or of combinations of drugs and diet on the epilepsy 
of the patient. 

Again, it must be emphasized that such laboratory procedures must not supersede, but must 
supplement, the usual clinical supervision and handling of patients. (Authors’ abstr.) 


Amyotrophic Lateral Sclerosis. 

Forty-two cases of amyotrophic lateral sclerosis were studied histo- pathologically with 
reference to the origin and extent of the lesion of the upper motor neuron. Disease of the upper 
motor neuron originated in the giant pyramidal cells of Betz in only about one-third of the cases, 
while in the remaining two-thirds the pyramidal tracts became involved in the pons, the medulla 
oblongata or the spinal cord. The duration of the illness had no intluence on the extent of 
involvement of the giant pyramidal cells of Betz. 

The causative agent of amyotrophic lateral sclerosis has a predilection for attacking the upper 
motor neuron either at its point of origin (the motor cortex) or anywhere along its course, but 


~ 
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chiefly in the brain-stem and the spinal cord. As further proof that the pyramidal pathways 
become involved anywhere along their course is the concomitant implication of other ventro- 
lateral tracts of the spinal cord, for example, the spinothalamic and the spinocerebellar, in 21, ot 
one-half, of the cases. 

From the point of view of the lesion of the upper motor neuron, amyotrophic lateral sclerosis 
can be classified anatomically into forms originating in the cortex, the peduncle, the brain-stem 
and the spinal cord. Pathologically, 36 cases belong to the degenerative and 6 to the inflam- 


matory type. (Author’s abstr.) 
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Vascular Pattern of Lesions of Multiple Sclerosis. 

Sixty lesions from 5 cases of multiple sclerosis were studied by serial sections and their relation 
to the vascular syster. noted. The veins in the lesions were also compared with a group of 25 
veins selected at random in the normal-appearing part of the brain in the same cases. 

It was found that the lesions in the 5 cases studied were uniform so far as the number from 
each case would allow an opinion. When all 60 lesions were grouped together it was found that 
20 were without a central vein, that 20 were oriented about a normal-appearing vein, and that 
only 9 were about a vein in which a thrombus could be found. In 2 lesions the vein was col- 
lapsed, and in g it appeared distended. In 3 of the g lesions which had a thrombosed vessel the 
thrombus was completely outside the lesion ; in 3 others the thrombus was partly inside and 
partly outside the lesion, and in only 3 could it be said that the thrombus coincided with the 
lesion. The occurrence of a thrombus in one of these was questionable, as the actual site of the 
thrombus was missing and its presence was inferred from the state of the vessel proximally and 
distally. ` 

No positive correlation was found between the lesions with a thrombus and the peculiarities 
of size or shape of the lesion, the degree of demyelination or the phagocytic cellular response. 
No positive correlation was found between the size or shape of the lesion and the presence or 
absence of a vein except that for some unexplained reason 4 out of the 5 irregular lesions were 
without central veins. When a vein was found within an ellipsoid or a cylindric lesion it was 
almost invariably oriented along the long axis of the lesion. There was a strong positive cor- 
relation between the perivascular cellular reaction of the central vein and the presence of a 
thrombus wholly or partly within the lesion. 

The view that the demyelination in this disease is entirely unrelated to the vascular system 
does not seem tenable in the light of the foregoing observations. The view that the vascular 
changes, particularly thromboses, are an essential part of the pathogenesis of the lesion plaque 
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seems equally untenable unless one accepts the assumption that venous thrombosis can disappear 
without trace, and at the same time exist long enough to cause permanent demyelination. 
It is tentatively suggested that the thrombi observed are the result of the local absorption of 
thromboplastic substances released by the rapid breakdown of the myelin sheaths. 
(Authors’ abstr.) 


Biochemical Disturbances in Mental Disorders. 1. Anti-insulin Effect of Blood in Cases of 
Schizophrenia. 

Substantiation of a biochemical disturbance in schizophrenia has been presented. This 
disturbance indicates the presence of an anti-insulin substance in the blood of schizophrenic: 
patients. 

This disturbance or failure of the organism to adjust this disturbance may be one of the 
etiologic factors in schizophrenia. 

A blood-sugar curve has been plotted which under the experimental conditions outlined is 
possibly significant for one form of schizophrenia and may be used as a biologic test. 

A subdivision of schizophrenia into two pathogenically different forms is indicated. 

(Authors’ abstr.) 
Vasospasm and Focal Cerebral Ischemia. 

The effects of -mechanical and electrical stimulation on the pial vessels of 30 cats, 1 dog and 
4 monkeys have been studied. 

The pial vessels in cats contract vigorously on mechanical or electrical stimulation. 

The dog’s pial vessels are not as sensitive to this type of stimulation as the cat’s ; the monkey’s 
are less so than the dog’s. 

Such evidence as there is suggests that these spasms are not dependent on a neurovascular 
mechanism. They resemble closely the local spasms in peripheral vessels described by Lewis 
and others as muscular, and not neuromuscular. They are localized to the site of stimulation 
and are not propagated, as are the neurovascular reactions described by Ricker and Chase in 
the mesenteric vessels of rabbits. 

Mechanical stretch of the vessel wall appeared to be an adequate stimulus to produce vaso- 
constriction. This is direct evidence that the tone of a pial vessel, at least in the cat, may be 
partly maintained by a purely local mechanism, i.e. endovascular pressure (or stretch). 

The effect of acetylcholine, amyl nitrate and carbon dioxide on constrictions in pial vessels 
(produced by local stimulation) was studied. 

A method is described whereby temporary focal cerebral ischemia resulting from vasospasm 
may be produced in animals. 

Diminished blood flow in the cortex, as a result of vasoconstriction of pial vessels, has been 
demonstrated by thermoelectric blood flow recording. Areas of focal cerebral ischemia, following 
constriction of pial vessels by electrical or mechanical stimulation, have been shown to be present 
by intravital staining. It has been demonstrated that these areas of focal ischemia are fre- 
quently wedge-shaped, and that this is due to the anatomic distribution of the cortical vessels. 

No clinical evidence was found that temporary focal cerebral ischemia resulting from vaso- 
spasm in the temporal, parietal or occipital cortex of cats recovered from ether anesthesia gave 
rise to any epileptiform neuronal discharge. That subclinical neuronal discharges occurred as 
the result of ischemia could not be ruled out with the methods employed. 

That electrical stimulation causes focal cerebral ischemia through spasm of vessels should be 
taken into consideration in certain physiologic problems in which the effect of electrical stimu- 
lation on cortical nerve cells is being studied. 

A theoretic discussion of the findings with regard to their applicability to human vessels is 
Presented, especially in relation to their possible significance in electrical stimulation of the 
brain at operation, in electric shock and in trauma to tbe head. (Author’s abstr.) 


Avian Thiamine Deficiency. 

Using dietary methods described before and staining methods which demonstrate the neuro- 
fibrillar structure of the neuron, the following observations were confirmed : (1) The first neuronal 
histologic change in thiamine-deficient pigeons is degeneration of the distal part of the axon, 
and changes in myelin are secondary to this; (2) degeneration proceeds centralward and is 
accompanied by slight shrinkage or sclerosis of the cell body; (3) the large nerve fibers degene- 
rate first and the medium later, the small fibers usually remaining intact; and (4) opisthotonos 
may not be attended by any definite neurologic lesions. In the present study the early axonal 
changes were shown to consist of thickening of the neurofibrils and generalized swelling, followed 
by the formation of varicosities, in the distal parts of cell processes. This is followed by frag- 
mentation. 

Closer study of opisthotonos in acutely deficient birds revealed that it may be preceded by 
lateral rotation of the head similar to that which results when one labyrinth (utricle) is destroyed 
ina normal bird. This is succeeded by phasic extension of the neck and then the head. This 
may be accompanied by very slight or no degenerative changes ın the vestibular system or else- 
where in very acutely deficient birds, but in pigeons with moderately acute deficiency degenera- 
tion occurs in the sensorial epitheliums of the labyrinth, especially of the posterior crista, and in 
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the central endings of the vestibular nerve fibers, especially in the lateral part of the nucleus 
magnocellularis. It is concluded that opisthotonos is due to a selective release of the central 
vestibular centers from labyrinthine control. Because of its clinical characteristic enopistho- 
tonos is thought to be due to still further impairment of the vestibular nerves. 

In chronically deficient pigeons without opisthotonus all central and peripheral termina- 
tions of the vestibular nerves are moderately degenerated ; no preponderant site of degenera- 
tion is present. 

In both acutely and chronically deficient pigeons many basket terminations and moss fibers 
in the cerebellum degenerated, and in several mildly chronic (subacute) preparations this was 
associated with staggering (cerebellar ataxia). This is quite distinct from ‘‘ locomotor ataxia’ 
which occurs in very chronic experiments as the result of degeneration of the very large proprio- 
ceptive nerve fibers in the peripheral nerves. Also, in both acute and chronic experiments 
inconsistent degeneration was present in the optic lobes, the nucleus rotundus of the thalamus. 
`- the reticular formation and the secondary vestibulocochlear centers, and in chronic experiments, 
in the cell bodies and peripheral nerves of the third and fourth cranial nerves and elsewhere. 

The following generalization may be made: The neurologic manifestations of an acute or 
a chronic deficiency in thiamine are accompanied first by impaired function and then by degenera- 
tion of the primary neurons of the propidoceptive nervous system and the central terminations 
of the optic nerves. Changes occur next in internuncial neurons of these same systems. Finally, 
after prolongation of the deficiency, the efferent nervous system becomes affected. 

On the basis of curative experimerts, neurons affected histologically by thiamine lack were 
divided into those which (1) return to normal when thiamine is given and (2) those which con- 
tinue to degenerate. It appeared that many of those suffering from early degenerative changes 
belong definitely to the first group. Although fibers which had fragmented probably continue 
to degenerate, evidences of regeneration were seen in the cerebellar basket terminations. 

Present observations indicate that brain hemorrhages in thiamine-deficient pigeons were 
secondary to changes in the axons and cell bodies. These hemorrhages appear to have no 
relation to the clinical behavior. (Author’s abstr.) 
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Cerebral Elecirical Changes in Experimental Concussion. 

Local and general cerebral trauma has been produced in cats under light anaesthesia. Con- 
tinuous electro-encephalograms were recorded throughout the experiments from points in both 
hemispheres by means of electrodes fixed into the skull, in contact with the dura mater. Records 
of cardiac and respiratory changes were also made and alteration in reflex activity and spon- 
taneous movement were noted. 

Blows resulting in concussion always caused an instantancous and generalized diminution 
in the cerebral electrical activity as recorded in the electro-encephalogram, which persisted after 
reflex activity had returned. There was then a delayed appearance of abnormally slow waves 
similar to those seen after concussion in man. Reflex activity returned before these abnormally 
slow waves were observed. 

The cerebral electrical changes caused by local trauma were limited to the injured area, but 
they were similar to the generalized changes seen in concussion. 
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No relationship was found between the cerebral electrical changes and the alterations in the 
cardio-respiratory mechanism or in reflex activity. 

It is concluded that : 

(1) Concussion is associated with diminution or cessation of the electrical activity of the whole 
cerebral hemispheres, as recorded in the electro-encephalogram. 

(2) The delayed appearance of abnormally slow waves of cerebral electrical potential change 
may represent a stage in recovery from concussion. 

(3) The reversible changes caused by local and general cerebral trauma are identical. 

(4) Concussion is the direct result of mechanical violence to cerebral cells. It is not dependent 
upon secondary changes such as oedema, anoxia or hypoglycaemia for its initiation. 
(Authbors’ abstr.) 
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waking alpha index after sleep, is taken to signify that individual differences in regard to alpha 
characteristics are not to be ascribed merely to a fixed inborn cortical organization. 

M. J. ZIGLER (Psychol. Abstr.). 


Converting a Spinal CR into a Reflex. 

‘Dogs between 2 months and 3 years old were conditioned to respond with a flexion of one 
semitendinosus muscle to a slight shock to the tip of the tail. The response was extinguished, 
then reconditioned: Then the spinal cord was transected just above the level at which the 
3rd lumbar roots emerge from the dura, and all roots posterior to the transection were severed 
except the ipsilateral 2nd or 3rd sacral dorsal and 7th lumbar dorsal and ventral, and the contra- 
- lateral 6th and 7th lumbar ventral. As the two contralateral roots were severed one after the 
other, the CR progressively exhibited the character of a spinal reflex, i.e. it was impossible to 
extinguish it. The conversion of the spinal CR into a reflex is assumed to depend on the sur- 
gical removal of an inhibitory influence which normally is exerted upon the response mechanism 
through the contralateral ventral roots. M. J. ZIGLER (Psychol. Abstr.). 


Electroencephalographic Individual Differences and Their Constancy. II. During Waking. 
Samples of electroencephalic records 50 cm. in length were taken from the left motor and left 
occipital area of 4 subjects, who were selected as typifying the 4 groups which are often distin- 
guished in terms of the percentage of time alpha waves are exhibited on the record. Samples 
were secured under experimental conditions involving a variety of psychological activities 
(resting, reading aloud and silent, talking, rotation, etc.), and statistical methods of analysis 
of variance and covariance were employed to determine whether individual differences in the 
alpWa index of the electroencephalograms suffer changes and tend to disappear during various 
types of mental activity. In some instances in combination with visual stimulation, inter- 
individual differences were found to be reduced to a magnitude not significantly in excess of 
intra-individual differences. Even where heterogeneity was exhibited, it was found to be an 
expression of a significantly different distribution of alpha indices from that evinced in the 
resting condition. M. J. ZIGLER (Psychol. Abstr.). 


Experimental Data on Different Neural Mechanisms for Learned and Unlearned Responses. 

Dogs subjected to many consecutive hours of massed training by the familiar buzz-shock 
conditioning method were found temporarily to fall asleep to the conditioned stimulus but to 
remain awake to the unconditioned stimulus. Animals conditioned after injections of a depres- 
sing drug (nembutal) also temporarily fail to respond to a well-established conditioned stimulus, 
while the unconditioned stimulus is still effective. It was found that an unconditioned shock 
of one rear foot occasioned a response by the shocked foot combined with a tendency to lift 
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the contralateral front foot; however, this contralateral effect tends not to express itself in the 
conditioned response. These observations are interpreted to signify that the neural mechanisms 
for learned (conditioned) and unlearned (unconditioned) flexion responses are different. Although 
the conventional view that the cerebral cortex is the neural basis for learning is here evaluated 
as correct in part, the emphasis in this study is that learning in the case of flexion conditioning 
depends upon an extremely complicated integration among nerve centers, including the cerebral 
cortex, the basal ganglia, portions of the medulla oblongata, the nucleus dorsalis of the spinal 


cord, and other relevant nerve centers. M.°J. ZIGLER (Psychol. Abstr.). 
` 
; J. NERV. MENT. DIS. 

VOL. XCIV. i NOVEMBER, 1941. 
*Two Cases of Myelodysplasia. Austregesilo, A., and de Mello, A. R. . ; : . 529 
A Case of Puerperal Psychosis Recovering from 4 Attacks. Hadley, H.G. . . . 540 
*A Study of Migraine. Garvley, C.T. 542 
*Complications and Unusual Phenomena Arising in the Course of Metrazol Treatment of 

the Psychoses. Epstein, J.. ; . . 562 
*Angioma Simplex of the Pons. Nenbuerger, K. T., and Silcott, w. L. ; . 58h 
Recent Progress in Psychosomatic Medicine. Notkin, J. ; ; : ; ; . 593 


Two Cases of Myclodysplasia. 

Myelodysplasia was first described by Alfred Fuchs in 1909 as a congenital state of defective 
development of the spinal cord due to incomplete closure of the embryonic neural tube. The 
principal symptoms are trophic and sensory disturbances of the legs, generally on one side. The 


syndrome is often mistaken for spina bifida or syringomyelia. Two cases are presented. 
S. M. COLEMAN. 


A Study of Migraine. ; 

From the evidence presented it is concluded that the migraine syndrome is not pathological, 
but is a hyperfunctioning of the etfort syndrome. This hyperfunctioning tends to increase the 
acidity of the system, as indicated by the increased elimination of acid by the kidneys. The 
C/N quotient in urine samples increases a very considerable amount during severe headaches. 
A stasis of the kidneys occurs during the migraine episode, along with a general stasis of the 
abdominal organs. i 

Itis suggested that the tendency to migraine is due to the inheritance of an hnbalance in the 
sympathetico-adrenal mechanism; migraine attacks follow periods of great uncertainty, while 
periods without mental strain are also periods free from headaches. 

The evidence indicates that creatinine, urea, uric acid, the acetone bodies, reducing sugars. 


the phenols and probably ammonia play no specific role in the migraine syndrome. 
S. M. COLEMAN. 


Complications in Metrazol Treatment, 

Besides psychomotor phenomena, such as homicidal, excited or destructive behaviour, 
psychotic exacerbations and neurological involvement, which is rare, there are a number of 
somatic complications. These include spinal fracture, dislocations, pulmonary involvement, 
thrombosis of veins and moutb injuries. Psychomotor releases and psychotic exacerbations 
are not uncommon and may endanger the patient and those about him. For the above reasons 
the practice of giving the treatment at home is deprecated.. Metrazol is contraindicated in 
paranoid patients. S. M. COLEMAN. 


Angioma Simplex of the Pons. 

Two instances of solitary angioma simplex of the pons are reported with histological findings. 
The relative frequency of such conditions and their association with like malformations ìn the 
liver are stressed. S. M. COLEMAN. 


J. NEUROL. PSYCHIAT. 


VOL. IV (x.s8.). JULY-OCTOBER, 1941. 
Sulphanilamide and Sulphapyridine in Experimental Cerebral Wounds. Botterell, E: H., 
Carmichael, E. A., and Cone, W. V. ; : : f ; ; . 163 
*A Congenital Form of Amaurotic Family Idiocy. Norman, R. M., and Wood, N. an 175 
Imperception for the Position of the Evelids on One Side. Rubinstein, L. H. i Igi 
The Local Extension of Nerve Fibres into Denervated Areas of Skin. Weddell, G., Gutt- 
mann, L., and Gutmann, E. : ' N . SIR . : . . 206 
Potassitm and Muscular Disorde TS. C umings, TAN. 226 
The Effect of aren on the Urinary Excretion of ARE imithe Normal Subject. 
Cummings, J. N. , ; . 235 
Traumatic Subdural E tfusions, © MeConnell, A, A. ; l . : . l . 237 


*The Significance of an Abnormal -lectro-encephalogram. Wilhams, D. : . . 257 
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A Congenital Form of Amaurotic Family Idiocy. 

An unusual form of lipoidosis is described in an 18-day-old female infant, dying from bilateral 
haemorrhages into the renal pyramids. At post-mortem the brain was found. to be consider- 
ably reduced in size and weight (87 gm.) and there was retarded convolutional development in 
the frontal lobes. Microscopically the nerve cells showed swelling of the amaurotic family 
idiocy type, the intracellular lipoid being resistive to solvents. Numerous atypical nerve cells 
showing extreme distension with this material were present throughout the cerebral and 
cerebellar cortices. Lipoid abnormalities were conspicuous in the glial cells. Myelinization 
was retarded throughout the nervous system, and heavy deposits of extracellular doubly-refrac- 
tile crystals of cholesterol esters were present in the white matter of the hemispheres and cere- 
bellum. There was a severe olivocerebellar atrophy. 

Microscopical examination of the viscera showed evidence of lipoid storage in the reticulo- 
endothelial system, the histochemical reactions of the deposited substance resembling those of 
the nerve cel] granules. r 

Several points of difference between this condition and Tay-Sachs’ disease are discussed, and 
it is concluded that the case is a hitherto undescribed variety of lipoidosis for which the name 
‘congenital amaurotic family idiocy ” is suggested. (Authors’ abstr.) 


The Significance of an Abnormal Electroencephalogram. 

The electroencephalograms of goo subjects, divided into groups of highly selected normals, 
normals, psychoneurotics, epileptics, and subjects of a post-traumatic syndrome have been 
examined. The percentage abnormality has been determined, the subjects being at rest and 
having over-breathed, upon the basis of arbitrary norms which have been described. 

The abnormality rate varied from 5 per cent. in the highly selected normal group to 60 per 
cent. in the epileptic. 75 per cent. of the subjects with an abnormal response to over-breathing 
showed abnormality in the resting EEG. The percentage abnormality in epilepsy ranged from 
55 in subjects of grand mal to go in patients with more than one type of fit. It is suggested that 
a non-specific diagnosis of epilepsy should be made upon the abnormalities seen in the EEG 
at rest and after over-breathing, but that the recognition of the specific type of fit should be 
based on clinical observation. 

On the basis of the present results and those of other workers it is concluded that : 

(1) An abnormal EEG. in an otherwise normal subject is strong evidence of an inborn con- 
stitutional abnormality involving the central nervous system. 

(2) This abnormality appears to be non-specific and may manifest itself in the subject or 
his offspring as a behaviour disturbance which may be psychoneurotic, psychopathic, psychotic, 
or epileptic in type. 

(3) On the basis of a norm which excludes to per cent. of apparently normal subjects, 40 
per cent. of epileptics have a normal EEG. between fits, but the incidence of abnormality in 
epileptics showing more than one type of clinical fit was go per cent. The significance of this 
hgure is discussed in relation to the findings of other investigators. (Author's abstr.) 
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Otfrid Foerster ; I 
Electric Potential Changes at an 1 Isolated Nerve- muscle Junction. K uffler, S. W. ; 18 
Responses of the Íris to Prolonged Stimulation of its ap eenea banner te Nerve Supply. 

Luco, J. V., and Salvestrini, H. . 27 
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*The Acoustic Area of the Monkey (Macaca mulatta). Ades, H. W., and Felder, R. - 49 
The Breakdown of Accommodation—Nerve as Model Sense-organ. Bernhard, C. G., Grani, 

R., and Skoglund, C. R. 55 
‘The Effect of Section of the Medial Lemmniscus on Proprioceptive Functions i in Chimpanzees 

and Monkeys. Sjöqvist, O., and Weinstein, E. A. ; ; : : 69 
Excitation and Inhibition of Phrenic Motor Neurones. Pitts, R. Peo x . ; © 75 


The Acoustic Area of the Monkey (Macaca mulatta). 

By the method of recording cortical response to click stimulation, the acoustic cortex of the 
monkey has been mapped. The area responsive to clicks is the portion of the superior face of 
the superior temporal gyrus included in the angle between the posterior and medial borders of 
the gyrus. It varies in extent from 8 to 12 mm., and is consistent from one animal to another. 

(Authors’ abstr.) 


The Effect of Section of the Medial Lemniscus on Proprioceplive Functions in Chimpanzees and 
Monkeys. 
1. Section of the medial leman in monkeys and chimpanzees did not produce an enduring 
loss of proprioceptive skill in the ability of trained animals to discriminate weights. 
2. Primary section of the superior cerebellar peduncle carrying dentato-thalamic fibers 
produced no significant alteration in weight discrimination. 
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3. When lesions of the medial lemniscus also involved the crossed dentato-rubro-thalamic 
tract, there was a marked permanent loss in general proprioceptive function and the ability to 
discriminate wtights. 

4. It is suggested that the cerebellar projections to the thalamus may subserve the recovery 


of proprioceptive function following interruption of the medial lemniscus. ` 
(Authors’ abstr.) 
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Rédrograde Amnesia and Thixotropy. 

Thixotropy is the quality, which many colloids have, of undergoing transient liquefaction 
under mechanical influences, especially shaking. According to students of colloids, the cell 
contents can be influenced thixotropically. Roosen presents a hypothesis of the mechanical 
production of retrograde amnesia, particularly after concussion, in this manner. In addition 
to Other injuries due to concussion, the cortical cells are changed transiently into a more fluid 
state, which creates an energic situation more favorable to ekphoria of older engrams than to 
manifestation of memory traces of the immediate past. Normal conditions return when the 
thixotropic effect has passed off. Nerve cell fluidity occurs also, but less strikingly and strongly, 
when oxidative processes are insufficient and acid metabolic products accumulate. This. may 


also produce retrograde amnesia. M. E. Morse (Psychol. Abstr.). 
NEUROBIOL. 

VOL. III. 1940. 
Hysteria and Psychoanalysis. Rocha, F. . ; r : ; : ; : . 409 
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VOL. XV. 1941. 
The Work of the Departmental Committee on Lighting in Factories. Wilson, D. R. ; I 
Tests for Selecting Secondary and Technical School Children. Slater, P. ‘ © IO 
Some Psychological Problems of the Scientific Worker. E Ceos 5 i : e 25 


*The Transfer of Training. Meredith, G. P. ; ; ? ; F . 61 


The Transfer of Tratning. 

Seven different interpretations are examined, and 3 (from the 167 experiments between 
1890 and 1935) are appraised : Sleight’s on memory, Thorndike’s on thinking power, and Cox’s 
on manual] tasks. The significant conclusions from these that are corroborated by other experi- 
ments are: (1) The individual’s awareness of the usable common element is effective in producing 
transfer. (2) The use of specifits, instead of such generalities as Latin and arithmetic, is needed 
in studying the problem of transfer. (3) Transfer takes place on the ideational, not on the 
neuromuscular level, and training can be generalized only by being explicit. The mayan 
issues of the problem are: (1) By which process is transfer effected ? ‘‘ Identical elements ” 
ruled out because of confusion of meaning of each term; “ generalization”’ is accepted Reece 
it reduces an unknown process to one with which we are already familiar. (2) In which manner 
do explicit generalizations produce transfer ? The individuality of mind precludes the adoption 
of results from factor analyses; introspective reports are the most fertile approaeh. The 
educational inference \s that the child should be regarded as an entering member of society ; 


individual needs must be related to the demands of societal patterns. 
H. Moore (Psychol. Abstr.). 
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A New Application of Conchology. 
In this paper the suitability of shell collecting, as a form of occupational therapy for certain 
border-line psychiatric patients, is discussed. There is an interesting introduction to con- 


chology and a useful bibliography. S. M. COLEMAN. 
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M. R. ; š : A . 130 


Directions for Administration of the Rorschach Group Test. Harrower-Erickson, M. R. 145 
Report of a Group Discussion of the Rorschach Method. Wood, A., Arluck, E., and Mar- 


gulies, H. . ; . 154 
SCHWEIZ. ARCH. NEUROL. PSYCHIAT. 

VOL. XLVII. ° 1941. 
Experiences in the Psychiatric Section of a Military Medical Institution. Dukor, B. - 306 
STUD. PSYCHOL. PSYCHIAT. CATH. UNIV. AM. 

VOL. V. 1941. 


An Experimental Study of the Thomistic Concept of the Faculty of Imagination. Barrett, 
M.C. . . . ; . . : . . . 4 . ‘ No. 3 
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TOHOKU PSYCHOL. FOLIA. 

VOL. VIII. i 1940. 
The ' Aware ” as a Spiritual Foundation of Japanese Literature. Okazaki, Y. - Q; 
A Study on the Types of Individuality of North-eastern Japanese Youths. Ohwaki, Y.. 10 
A Study on the megment of eure Pressure and yore ial in Brush wie 
Kuroda, M. 7 ; š 


Z. ARBEITSPSYCHOL. 

VOL. XII. 1935. 
The Development of the Conception of Totality. Bartel, H. 61 
Comparative Study of Vocations as Foundation of the Evaluation of Vocational Aptitude. 
Hallbauer, U. ; ; : : ‘ . 68 
Psychotechnics and Character Evaluation. ` Schröder, P. : . ; š : ©. 7 
Development of Physical-technical a Rupp, H. . : : . &% 


General von Voss Retired. Rupp, H. 87 
Distraction from Work Through Noise and Music and its Typological Relationships 
Bergins, R. gc 
Psychological Considerations Regarding Detective Stories. Lau, E : P . Oly 
Borderline Cases in the Evaluation of Vocational Aptitude, particularly Limits of Aptitude 
Prognosis in Developmental Disturbances. Hallbauer, U. ;: : x . 124 
Z. GES. NEUROL. PSYCHIAT. 
VOL. CLXIX. 1940. 
Incidence of Psychoses nee Children Both of Whose Parents had Affective adnan 
Schulz, B. . ‘ ; ; : ; . 31 
VOL. CLXX. 
The Applicability of a Picture Series Test in eee the Process of Mental Disease. 
Eliste, R. . .' ; ‘ i š ; è f I 
Z. KINDERPSYCHIAT. 
VOL. VIII. 1941. 
Who is Competent to Treat Psychic Disorders of Children? Surányi, J . ` Aa 
Education and Self-education as a Creative or an Associative Process. Tramer, M. : ó 
A Test of Social Feeling in Children and Youths. Baumgartner-Tramer, F. . . n 
Neuro-linguistic and Neuro-semiantic Factors of Child Development. Campbell, D. G. . 33 
ZBL. PSYCHOTHER. SONDERH. 
1940. 
No. : 


Educational Aids. Herzog, E. . A i : ; i A a 


1. Biochemistry, Pathology, etc. ` 


Studies in Nicotinic Acid Metabolism. I. Fate of Nicotinic Acid in Man. Sarett, Herbert P., 
Huff, Jesse W., Perizweig, Wm. A., Stenhouse, Molly, and Forth, Rachel. (J. Nutrition, 
28, 23-34 (1942); cf. C.A., 35, 777°.) 

Trigonelline and nicotinuric acid are the two known end-products of nicotinic acid meta- 
bolism found in human urine. For a study of normal trigonelline excretion in man, a diet free 
of coftee, peas, beans and other legumes is necessary. On such a diet 3 men excreted 9-13 mgm. 
of trigonelline daily. The normal daily excretion of acid-hydrolyzable nicotinic acid derivatives 
(1) by 36 subjects on different diets and under fasting conditions was o-7-2:2 mgm. This level 
was unaffected by smoking. There is a constant loss of at least 10 mgm. of known (1) in the 
urine daily, regardless of diet. Of 200-mgm. oral doses of nicotinic acid, 25—go mgm. could be 
accounted for by the increase in urinary trigonelline and nicotinuric acid. Trigtnelline accounted 
for 55-84 per cent. of thig increase. The feeding of glycine and choline with 200-mgm. doses of 
nicotinic acid did not change the proportions of trigonelline and nicotinuric acid excreted. Of 
200-mgm. doses of nicotinamide, 36—60 mgm. could be accounted for by the increase in urinary 
trigonellinc. There was no increased excretion in the acid-hydrolyzable nicotinic acid fractions. 
Trigonelline is not utilized by man when taken orally and is excreted almost completely as such. 
Nicotinuric acid when ingested is excreted to the extent of about 60 per cent. unchanged, and 
without an accompanying increase in trigonclline. When injected intravenously the recovery 
in the urine ranged from 94 to 97 percent. After 6 daily doses of 500 mgr. of nicotinamide the 
urinary excretion of (1) and trigonelline in 6 subjects accounted for 27-42 per cent. of the ingested 
dose, compared to 5-21 per cent. which could be accounted for after the first day. Over go 
per cent. of this added excretion was in the form of trigonelline. Of the remaining (1) fraction, 
65—80 per cent. was nicotinuric acid. The extra excretion of (1) and trigonelline after a test 
dose of nicotinamide may serve as an indication of the nutritional status of an individual with 


respect to nicotinic acid. 
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il. Fate of Nicotinic Acid in Normal and in Blacktongue Dogs. Sarett, Herbert P., and, Stenhouse, 
Molly. [Ibid., 35-45.] l 
A study of the excretion of (1) and trigonelline in dogs at different levels of nicotinic acid. 
intake shows that trigonelline and nicotinuric acid are the main end-products in urine. On a 
low-nicotinic acid diet or in blacktongue several 25-mgm. doses are required before the dog will 
excrete part of the dose. The urinary excretion of trigonelline falls to 1-1-2-7 mgm. per day on 
a low-nicotinic acid diet, and to o-r mgm. in the blacktongue dog. On a high nicotinic acid 
diet of 1-1 mgm. per kgm. dogs excrete a total of about 7 mgm. of the 12-15 mgm. that they 
ingest daily. Over 90 per cent. of this is in the form of trigonelline. After saturation with 
nicotinic acid, doses of roo mgm. of this compound or nicotinamide are completely excreted in 
the form of trigonelline (75-94 per cent.) and nicotinuric acid (6-25 per cent.). The addition 
of glycine and choline does not influence the proportions excreted as nicotinuric acid or as tri- 
gonelline. Neither trigonelline nor nicotinuric acid can be utilized by the dog. 
C. R. FELLERSs (Chem. Abstr.). 


B -= 


Nicotinic Acid and Coenzyme Content of the Tissues of Normal and Blacktongue Dogs. Dann, 
W. J., and Handler, Philip. (J. Nutrition, 22, 409-14 (1941); cf. C.A., 84, 2041°.] 
There is a significant decrease from the normal in the coenzyme content of the liver and muscle 
of blacktongue dogs. As it seems unlikely that the loss of coenzymes I and II from the body 
is the direct cause of the onset of pellagra or blacktongue and of death from these diseases, the 
question of the immediate cause of death remains unsolved. Observation of the experimental 
animals suggests that dehydration or the toxic reactions of the inflammation after the invasion 
of the alimentary mucous membranes may be the cause. C. R. FELLERs (Chem. Abstr.). 


Pellagra and Mental Disease. Löfvendahl, Hillevi. [Acta Med. Scand., 108, 455-65 (1941).] 
In 58 out of a total of 85 insane patients examined, the urinary nicotinic acid excretion was 
at about the lowest normal range (1:2 mgm.), while 20 patients excreted no nicotinic acid. In 


some instances treatment with nicotinic amide gave good results. 
S. Morcutts (Chem. Abstr.). 


The Chemical Diagnosis of Pellagra (Nicotinic Acid Deficiency). Field, Henry, jun., Melnick, 
Daniel, Robinson, William D., and Wilkinson, Charles F., jun. [J. Clin. Investigation, 20, 
379-86 (1941).] 

Previous work on the value of the determination of nicotinic acid compounds in urine or 
blood as a measure of nicotinic acid nutrition is conflicting and inconclusive. In the present 
report no differences were observed in the basal blood or plasma nicotinic acid contents of normal 
and deficient persons. Five types of blood nicotinic or nicotinamide tolerance curves showed 
no differences between normal and deficient subjects. An average but not a constant decrease 
in urinary excretion of substances reacting like nicotinamide was observed in deficient persons. 
A more marked and consistent decrease in excretion of trigonelline was found. With an accu- 
rately standardized experimental technique the urinary excretion of trigonelline may be a 
measure of nicotinic acid nutrition. J. B. Brown (Chem. Abstr.). 


Changes in the Nervous System and the Striated Muscles of the Adult Rat in Avitaminosis E. 
Monnier, Marcel. [Z. Vitaminforsch., 11, 235-58 (1941).] 

Adult rats on a vitamin E free ration develop neurological symptoms in 10 months, a com- 
plete syndrome in 13-14 months, and may suffer spontaneous death in 14-23 months. The 
manifestations are ataxia, spastic paresis, amyotrophy, disturbed co-ordination, decreased 
genera) and special sensitivity, psychomotor and vegetative disorders. Histological changes 
include degeneration of the dorsal tracts of the cord, sclerosis of the ganglion cells of the ventral 
horn and the vegetative cells of the lateral column, slight demyelinization of the spinal roots, 
peripheral nerves and their endings in the muscles. Changes in the muscle (diffuse myodegene- 
ration) appear by the tenth month. The syndrome involves both nerve and muscle, and is 
related to the pictures of tabes, chronic poliomyelitis, polyradiculoneuritis, myelopathic and 
myopathic progressive muscular atrophy, and amyotrophic lateral sclerosis. 

Josern S. HerpsurnN (Chem. Abstr.). 


Experimental Brain Tumors. (I) Tumors Produced with Methylcholanthrene. Zimmerman, 
H. M., and Arnold, Hildegarde. (Cancer Research, 1, 919-38 (1941).] 

Pellets of 20-methylcholanthrene were implanted in the cerebral meninges, the right cerebral 
hemisphere and the cerebellum of 103 male C3H mice. In all, 48 tumors were produced : 25 
gliomas, 13 sarcomas, 7 mixed sarcomas and gliomas and 3 unclassified. 

FELIX SAUNDERS (Chem. Abstr.). 


Experimental Demyelination of the Central Nervous System. II. Respiratory Enzyme Systems of 
the Brain in Poisoning with Cyanide and with Azide. Wyndham, R. A. [Australian 

J. Exptl. Biol. Med. Sci., 19, 243-8 (1941); cf. C.A. 85, 15115] 
Measurements of succinic dehydrogenase, cytochrome oxidase and catalase were made in 
rabbit brain tissue in vitro. Incubation of the tissues with CN produces no irreversible effect 
on the first two. Tissue from rabbits poisoned with CN showed no variations in enzyme activity 
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related to jntensity of CN dosage. In monkeys CN and azide produced no change in suc cinic 
dehydrogenase or catalase activities ; with prolonged treatment there was a diminished cyto- 
chrome oxidase activity, chiefly in the grey matter. Conclusion: There is no evidence that 
demyelination in the cerebral hemispheres of monkeys is due to permanent inactivation of the 
respiratory enzymes. EDWARD EAGLE (Chem. Abstr.). 


Action of Electrolytes on the Metabolism of Brain. Noyons, A. K. M., and van Goor, H. Acta 
Brevia Neerland. Physiol., Pharmacol., Microbiol., 11, 59—65 (1941).] 

The effect of the ions NH, K, Na, Li, Ca, Mg and Ba on the metabolism and R.Q. of guinea-pig 
brain was studied. The first four ions increase the R.Q. and the last three decrease it. The 
effect is compared with that of these ions on gelatin membranes and is caused by alteration of 
the permeability of the brain cells. M. L. C. BERNHEIM (Chem. Abstr.). 


Glycolysis and Phosphorylation in Brain Extracis. Ochoa, Severo. [J. Biol. Chem., 141, 245-51 
(1941); cf. Geiger, C.A., 84, 5517°.] 

In the presence of Mg ions, inorganic phosphate, adenosine triphosphate and cozymase, 
dilute rat brain extracts form lactic acid at a high rate (30-40 mgm. in 90 minutes per gm. of 
fresh brain) from added glucose and hexosemono- or diphosphate. Dismutation between triose 
phosphate and pyruvic acid is markedly accelerated in the presence of a phosphate acceptor 
such as creatine or glucose; in this case inorganic phosphate is esterified with formation of 
either phosphocreatine or hexose diphosphate. In aqueous extracts of dry Me,CO powders 
of brain, adenosine triphosphatase is completely inhibited by fluoride and the labile phosphate 
of adenosine triphosphate is transferred to glucose without liberation of inorganic phosphate 
(hexokinase reaction). _ A. P. Loturop (Chem. Abstr.). 


Conditioned Reflex Hypoglycaemia, Glucosuria and Hvperglycacmia. Savchenko, V. A. (Bull. biol. 
méd. exptl. U.R.S.S., 9, 361-3 (1940) ‘(in English).] 

Insulin (1) and adrenaline (2) were injected into dogs as unconditioned stimuli while at the 
same time a loud whistle was blown as a conditioned stimulus. The reaction observed was the 
change in blood sugar. The injection of 0-5 units of (1), together with the use of the whistle, on 
four separate days, with intervals of 2-3 days, gave decreases in blood sugar in 90 minutes of 
64 to 38, 93 to 34, 97 to 13 and 130 to 21 mgm. per cent. respectively. 

Two days later an “ empty ” injection, without administration of (1), but accompanied by 
the whistle, caused a decrease in blood sugar from 91 to 11 mgm. per cent. in go minutes. The 
injection of (2) together with the use of the whistle caused the appearance of sugar in the urine. 
After six injections of (2) a positive sugar test could be obtained by the use of the conditioned 
stimulus alone. f S. A. KARJALA (Chem. Abstr.). 


Blood Cholesterol in Asphyxia. The Cerebral Origin of Cholesterinaemia. Petyunin, I. A. [ Bull. 
biol. méd. exptl. U.R.S.S., 9, 466-7 (1940) (tn English).] ` 

Cholesterol (1) determinations were made in the arterial blood and that flowing from the 
brain of dogs during progressively increasing anoxaemia caused by diminution of the lumen of 
the trachea as a result of a gradually increasing pressure of 3 hours. A rapid rise in (1) generally 
occurred, and the venous blood was invariably higher in (1) than was arterial blood by ro—64 
mgm. per cent. This indicates an increased mobilization of (1) from the lipoid depot of the 
brain as a result of the decreased O supply to the brain. The (1) level begins to fall 1-2 hours 
after the beginning of the experiment and at the same time the (1) level of arterial blood becomes 
higher than that of venous blood, which indicates retention of (1) by the brain. A drop in (1) 
values to normal or to 9-35 mgm. per cent. below normal during the experimental period was 


accompanied by profound changes in the nerve cells and neuroglia cells of the brain. 
S. A. Karyava (Chem. Abstr.). 


Carbohydrate Metabolism in Experimental Epilepsy. Fedorov, 1. 1. (Bull. biol. méd. expit. 
U.R.S.S., 9, 372-5 (1940) (in German).} 


The experimental development of epilepsy in dogs, cats and rats by subarachnoidal injection | 


of o2 ml. of 2 per cent. gallic acid, by intraperitoneal injection of 8—10 ml. of 2 per cent. oil of 
camphor, or by means of an electric current, causes a hyperglycaemia which reaches a maximum 
in 1-5 hours, falls to normal in approximately 25 hours and then gives rise to a marked hypo- 
glycaemia. The source of the hyperglycaemia was found to be the rapid mobilization and break- 
down of glycogen by the liver. A marked increase in blood lactic acid occurs during epilepsy, 


which remains considerably above normal for over 25 hours. 
| S. A. KarRJALa (Chem. Abstr.). 


The Phosphorus Fraction in Blood and Muscles in Experimental Epilepsy. Averbukh, B. M. 
[Bull. biol. méd. exptl. U.R.S.S., 9, 380-2 (1940) (in German).] 

Experimental epilepsy induced in cats by camphor or bile caused an increase in inorganic P 
from 5:0 to 13-8 mgm. per cent. (average of 13 experiments). An average of ro experiments 
gave increases of orthophosphoric acid from 4:86 to 12-3 mgm. per cent. in the blood and from 
27°2 to 40-3 in the hind muscles and from 27-2 to 59°3 mgm. per cent. in the fore muscles respec- 


a 
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tively. | Creatinephosphoric acid increased from 28-4 to 31°6 in the hind 4nd decreased to 6°97 
mgm. per cent. in the fore muscles. In each case the fore muscles were exercised while the 
hind muscles were at rest. S. A. KARJALA (Chem. Abstr.). 


Peculiar tities in the Development of Cholesterinaemia in Experimental Mechanical Jaundice. The 
Cerebral Origin of Cholestcrinacmia. Petyunin, I. A. (Bull. biol. méd. exptl. U.R.S.S., 9, 
463-5 (1940) (tn Englssh).} 
Ligation of the common bile duct in 6 dogs caused a 3-‘to 4-fold increase in blood cholesterol 
{r) in 8-12 days. The level returned to normal in 4 dogs in 16, 30, 36 and 51 days respectively, 
while in 2 cases the level fell to 55-65 mgm. per cent. (50-75 per cent. below normal) with resultant 
death. This decrease cannot be due to improved elimination of (1), since it was accompanied 
bv acholia and an increase in blood bilirubin to 39 mgm. per cent. During maximal choles- 
terinaemia the blood from the jugular vein had 100 mgm. per cent. or more (1) than the blood 
from the femoral artery. During the decrease in blood (1) this difference is less marked, and 
frequently the venous blood flowing from the brain was lower in (1) than was the arterial blood. 
The lethal cases showed marked degenerative changes in the cells of the cerebral cortex and the 
neuroglia. S. A. KARJALA (Chem. Abstr.). 


Chemical Studies in Delirium Tremens. Cohn, Clarence. [J]. Lab. Clin. Med., 27, 63-7 (1941).] 
The following chemical determinations were made on the blood and spinal fluid of male 
patients with the diagnosis of delirium tremens before and after treatment: blood sugar, blood 
urea N, hemoglobin, hematocrit values, serum protein, serum chloride, total base, CO combining 
power, available fluid by the method utilizing NaCNS and spinal fluid chloride, protein, sugar 
and total base. The clinical evidence and the results of these determinations indicated the 
presence of dehydration. Before treatment, haemoconcentration, hypochloraemia, lowered 
alkaline reserve and some evidence of a decrease in total base were found. The volume of fluid 
available for the solution of thiocvanate was below the normal. The treatment, which resulted 
in recovery of the patient and caused restoration of fluid and salt, varied, but in general it con - 
sisted of NaCl, fluids, thiamine and nicotinic acid administered orally and parenterally. Blood 
lactic acid, pyruvate and acetoacetic acid determinations were made on one case. The results, 
which were only slightly above normal, together with the chloride, bicarbonate and protein 
determinations left an apparent anion deficit that suggested the presence of other organic 
anions. Changes in the spinal fluid suggested the occurrence of injury to the central nervous 
system in certain patients. H. W. Rosinson (Chem. Abstr.). 


Specific Pulmonary Alterations in Tuberous Sclerosis. Vejlens, Gert. [Acta Path. Microbiol. 
Scand., 18, 317-30 (1941).] 

Tuberous sclerosis of the brain may cause a peculiar cystic pulmonary degeneration, with a 
myomatous proliferation of the septa of the cysts which is tumour-like. This is designated 
‘* tuberous sclerosis of the lungs.” The genesis of the disease is not clear, but co-present altera- 
tions in the histology of the endocrine glands suggest that it is due to a disturbance of the 
equilibrium of the endocrine system. It is congenital. Joun T. Myers (Chem. Abstr.). 


The Determination of Cerebrosides. Brand, Florence C., and Sperry, Warren M. {J. Biol. Chem., 
141, 545-53 (1941).) 

Difficulties are encountered in the hydrolysis of cerebrosides when carried out according to 
published procedures for their determination. It is satisfactorily accomplisbed by the use of 
3 N HCI and heating for 45 minutes. The galactose is determinated by the method of Miller 
and Van Slyke (C.4., 30, 6407) by direct titration with ceric sulphate. Recovery of galactose 
added to cerebrosides averaged 99°8 = 2:23 per cent., and of cerebrosides added to brain lipide 
extracts 98-0 = 1°87 per cent. A. P. Loturop (Chem. Abstr.). 


Further Biochemical Studies in Mongolism. Bixby, Emily M. [Am. J. Mental Deficiency, 46, 
201-6 (1940); cf. C.A., 84, 63523.) ; 

No definite deviations from normal in the concentration of Cl, Na, protein, N.P.N., glucose 
or cholesterol in the blood or blood serum were observed in Mongoloids from 3 to 26 years old. 
Hypercholesterolemia was found in a mother of 3 children all of whom were Mongols, and a 
causal relationship is suggested. Bixby’s previous finding of a delayed glycemic response in 
Mongols in the glucose-tolerance test is confirmed. WARREN M. SPERRY (Chem. Abstr.). 


(hanges in Blood Urea Following Hypothalamic Lesions. Miler, H. R., Krueger, E., Alper, 
J. M., and Spiegel, E. A. (Proc. Soc. Exptl. Biol. Med., 48, 478-91 (1941).] 
In cats, lesions of the anterior hypothalamic area and preoptic region caused a rise in blood 
urea. No change occurred in the level of other blood constituents. In 3 cats surviving beyond 
18 days the blood-urea level returned to normal. L. E. GiLsos (Chem. Abstr.). 


, Static and Some Other Reactions in Cats aficr Removal of the Neopallium. Lobach, L. A. M., and 
Diercks, A. L. [Arch. néerl. Physiol., 25, 212-218 (1941).] 

After removal of the cerebral cortex the ‘Stutz reflex is more readily elicited and more pro- 

nouncedly manifested in cats than under normal conditions. Also, there-are marked differences 
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in independence of tfe reactions which play weighty roles in the statics and movements of these 
animals. C. P. Stones (Psychol. Abstr.). 


Effects of Reduced Atmospheric Pressures on the Electroencephalogram. Lyman, R. S., Carlson, 
W. A., and Benson, O. O., jun. (J. aviat. Med., 12, 115-125 (1941).] 

Brain waves were obtained during pseudo-ascents to high altitudes in a decompression 
chamber. Little change except for periods of general flattening of the brain waves were seen 
during the ascent as the subject continued to inhale oxygen through a mask. t“ Changes in the 
brain waves occurred after taking off the oxygen mask at 18,000 ft. simulated altitude. These 
changes seldom had sharp times of onset or ending and were somewhat variable in constancy 
and degree in any one individual. One subject with some (epileptoid) abnormalities in his 
electro-encephalogram and one deteriorated epileptic showed no greater difference between 
brain waves at ground level and at 18,000 and 15,000 ft. respectively—before, during or after 


removal of the oxygen mask—than occurred in quite healthy subjects.” 
C. PraFFMaN®N (Psychol. Abstr-). 


Cerebrospinal Fluid Protein Values Determined by Tyrosine Equivalent Method. Marron, T. U. 
[Am. J. Med. Sci., 202, 330-3 (1941).} 

The average value of spinal fluid protein in 100 normal persons was found to be 32 mgm. per 
cent., with an upper limit of 46 mgm. per cent., by use of the method of Johnston and Gibson 
(C.A., 32, 25572). Males averaged 33 and females 28 mgm. per cent. The ranges for patho- 
logical values agree well with generally accepted figures. Body dehydration does not appre- 
ciably affect the spinal fluid protein concentration. FERRIN B. MORELAND (Chem. Abstr.}. 


— 


Spinal Fluid Changes Following Cerebrovascular Accidents. Brown, Charles H. {Med. Record, 


158, 198-200 (1941).] 

The spinal fluid was studied in 75 patients following cerebrovascular accidents. Nine of the 
spinal fluids were bloody or xanthochromic. Five cases showed an increased cell count after 
cerebral hemorrhage ; the cells present were chiefly lymphocytes. The Pandy reaction was 
negative in 26 cases, borderline in 16 and positive in 9; the positive and borderline reactions 
are probably dependent upon an increase of, or a change in the type of, protein following the 
accident. The mean protein value in 51 cases (excluding those with syphilis or bloody spinal 
fluid) was 62°6 mgm. per roo c.c.; values as high as 180 mgm. per 100 c.c. were found in 3 cases. 
The mean sugar value in 51 Cases was 74-6 mgm. per 100 cc. Changes in the Lange and mastic 
reactions can often be expected after a cerebrovascular accident. These probably depend on 
an increase of, or a change in, the nature of the protein associated with softening and degenerat- 
ing nervous tissue. Neither these changes nor the increase in protein are indicative of syphilis 


unless there is further evidence from the blood or spinal fluid serological reactions. 
RUTH BERGGREN (Chem. Abstr.)-. 


Obstetrical and Gynaecological Study on the Amount of Vitamin C in the Cerebrospinal Flusd. I. 

Obstetrical Investigation on the Amount of Vitamin C in the Cerebrospinal Fluid. Waka- 

_ bavasi, K., Kikuti, T., Adati, H., Takenaka, T., and Takeguts, M. (Japan. J. Obstet. 
Gynecol., 24, No. 1, 20-1 (1941).] 

The vitamin C (1) in the cerebrospinal fluid determinated by the method of Jazler and Nieder- 
berger (C..4., 30, 6404°) was lower in pregnant women (3rd to roth month) than in non-pregnant 
patients. (1) in primiparas was slightly lower, though not greatly different from (1) in multi- 
paras. (1) did not increase or decrease definitely as the pregnancy advanced. (1) was highest 
in winter, lowest in summer and about the same in the fall and spring ; i.e. (1) was low and did 
not vary considerably between April and October, then increased rapidly in November, and 
remained high until February. This rise in (1) can probably be attributed to the increased 
consumption of vegetables and fruits, especially oranges, which are abundant in the fall and 
winter. There was no correlation between (1) and the age of the pregnant women. 


II. Gynaecological Investigation on the Amount of Vitamin C in the Cerebrospinal Fluid. [Ibid]. 
22-whole (1) was low when the uterine myoma or ovarian cyst was large, i.e. some relation 
apparently exists between (1) and the size of the tumour, although the reason for this is not known. 
In uterine'cancer (1) diminished as the degree of infiltration increased. No definite relation was 
noted between (1) and the age of the patient. (1) in nulliparas did not differ greatly from that 
in multiparas, although in nulliparas with uterine cancer or ovarian cyst (1) was higher than in 
multiparas with these pathological conditions. (1) was comparatively low from the summer 
to the middle of the fall, reaching a minimum in September ; (1) increased quite rapidly in 
November and remained high during December, January and February. This agrees with 
the observations above. Ruru BerGcREN (Chem. Abstr.). 


Determination of Iron in the Cerebrospinal Fluid. Vonkennel, J., and Tilling, Th. (Klin. 
Wochschr., 19, 177-81 (1940).] 
The Fe in the cerebrospinal fluid (1) was determinated by the following method, a slight ` 
modification of the Heilmeyer procedure (cf. Heilmeyer and Plotner, C.A., 81, 54267): To 2 CC 
(1) in a test tube add 1 c.c. HCl, shake well and let stand ro minutes. Add 2 c.c. 20 per cent 
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CC1,CO,H, shake vigorously and let stand ro minutes longer. Centrifuge 15 minutes, then 
filter through an Fe-free filter paper (Schleicher and Schiill No. 589, diameter 7 cm.). Tor 
c.c. filtrate (= 0-4 c.c. 1) in a graduated test tube add p-nitrophenol, neutralize with NH, and 
acidify slightly with o-5 NH,SO,. Add 1 drop hydroquinone solution and 1: drop o-phenan- 
throline solution. Let the colour develop and determine photometrically. The average of 70 
determinations of Fe in (1) in various diseases was 32y per cent. (limits 15-51y per cent.). No 
difference in the Fe contents was found between lumbar and suboccipital (1). The average Fe 
content was 32y per cent. in normal (1) and 28y per cent. in pathological (1) in chronic or sub- 
acuteinfections. This difference is probably accidental. The variation in Fe content was the same 
in both instances. The (r) Fe was at the most about one quarter of theserum Fe. In4outof 5 
patients with brain tumours the (1) Fe was relatively low (15-247 per cent.), while in 4 cases of 
acute meningitis and poliomyelitis it was relatively high (35-44y per cent.). The (1) Fe was 
33y per cent. (15-46y per cent.) in men and 29y per cent. (15-48y per cent.) in women. This is 
in distinct contrast to the serum Fe, which is markedly higher in men. During more than r 
month the (1) Fe showed very little variation (29-38 y per cent.) in 1 case of serous meningitis. 
In spite of the marked decrease in serum Fe in malaria, the (1) Fe remained constant. With 
an intact blood-1 barrier, the (1) Fe is independent of the serum Fe. The (1) Fe was normal 
(32y per cent.), however, in r case of paralysis, in which a disturbance of the blood-(1) barrier 
was assumed. l _ RutH BERGGREN (Chem. Abstr.). 


Injection of Heavy Water into the Cerebrospinal Fluid Space. Stern, Karl, and Dancey, T. E. ` 
(Proc. Soc. Exptl. Biol. Med., 48, 619-20 (1941).] : 

In catatonic patients replacement of 10-22 c.c. of spinal fluid by D,O saline solution produced 

a marked cellular reaction in the fluid but no appreciable change in the psychiatric or neuro- 

logical picture, nor in the pulse rate, temperature, respiration, blood pressure, basal metabolic 

. rate, blood cholesterol, glucose tolerance, or kidney function. 

L. E. Gitson (Chem. Abstr.). 


Heat Flocculation Reaction of Cerebrospinal Fluid of Patients with Anterior Acute Poliomyelitis. 
Perelli, Corrado. [Minerva med., 1, 363-5 (1941).] 

A study of 13 cases by the CaC],-heat flocculation method of Cortese (Boll. sst. sseroterap. 
milan., 9, 1940), of which 4 were controls. The method is valuable for the diagnosis, and perhaps 
will give information valuable in the treatment of poliomyelitis. Details of the method are 
given. Ws. F. Bruce (Chem. Abstr.). 


Cerebrospinal Fluid Findings in Swineherd's Meningitis. Wehrlin, H. (Helv. Med. Acta, 6, 
605-9 (1939).] 

The typical changes in the cerebrospinal fluid are apparent in the second stage of the fever 
and are characterized by increase of lymphocytes. The albumin and pressure change are not 
characteristic and may be lacking altogether. In the first stage of light eases the fluid usually 
shows no change, while in severe cases the albumin findings are strongly pathological, but there 
is only an insignificant increase of cells. REBECCA YABLONSKyY (Chem. Abstr.). 


The Influence of Growth and Myclination on the Deposition and Metabolism of Lipides tn the 
Brain. Waelsch, Heinrick, Sperry, Warren M., and Stoyanoff, V. A. (J. Biol. Chem., 
140, 885-97 (1941); cf. C.A., 84, 6684’.] . 

Up to 40 days of age, growth is quantitatively a more important factor than -myelination in 
the deposition of fat acids in rat brain. The amount of unsaponifiable lipides deposited in the 
process of myelination is equal to that deposited as a result of growth at about 20 days of age 
and exceeds it thereafter. The rate of regeneration of lipides in the brain is highest during the 
period immediately following birth, when the demand for lipides for new deposition is also greatest. 
The young rats were given D,O for 4 days before being killed. The proportion of H atoms 
derived from body H,O in the unsaponifiable lipides and fat acids, as measured by the D con- 
centration, was highest in the youngest animals (4 days old) and declined steadily up to 40 days 
of age. This is in large part due to the fact that with increasing age the absolute amount of 
lipides deposited in a 4-day period comprises a smaller and smaller proportion of the total lipides 
even during myelination, and also that there is a decrease in the rate of lipide regeneration in the 
brain with increasing age. A. P. Loturop (Chem. Abstr.). 
Demonstration of Myelolytic Substances in Disseminated Sclerosis. Weil, Arthur, and Heilbrunn, 

Gert. (Proc. Soc. Exptl. Biol. Med., 48, 233-7 (1941).] 

A substance which acted destructively on the myelin sheaths of rat spinal cord was found in 
urines of patients with disseminated sclerosis. It was more frequently observed during periods 
of exacerbation than during periods of remission. Similar myelolytic substances were also 
observed in cases of post-encephalitic parkinsonism, but they were absent in syphilis and in 
other diseases of the central nervous system. The myelolytic substance was isolated from the 
concentrated urine by extraction with dioxane. The method is described. 

L. E. Grrson (Chem. Abstr.). 
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Pathological Variations in Blood and Spinal Fluid Pyruvic Acid. Bueding, Ernest, Wortis, 
- Herman, Stern, Marvin, and Esteronne, Dorothy. |]. Clin. Investigation, 21, 85-9 (1942).] 
Normal blood pyruvic acid levels, determined as described previously (C.A., 85, 7481°), 

ranged from 0:77 to 1:23 mgm. per cent. (average 1-02). Hyperpyruvaemia was noted in cases 

of ‘‘ acute”’ peripheral neuropathy and in about two-thirds of the cases associated with hyper- 
pyrexia. The diagnostic significance of the determination is discussed. 
J. B. Brows (Chem. Abstr.). 


Peripheral Nervous Lesions Produced in the Pigeon by Alimentary Disequilibrium Caused by 
Galactose and Lactic Acid. Bertrand, Ivan, and Lecoq, Raoul. (Bull. sci. pharmacol., 48, 
251-60 (1941).] 

A diet containing 66 per cent. galactose causes in the pigeon nervous lesions leading toa 
fragmentation of the cylinder axis. If a diet containing 10 per cent. lactic acid is given, the 
same destruction of the cylinder axis appears concomitantly with a drop in the alkali reserve. 
The symptoms are milder if sucrose is added to the diet. The picture differs fundamentally 
from the nervous changes produced by vitamin B deficiency. A. E. MEYER (Chem. Abstr.). 


The Possibilitics of the Passage of Substances from the Blood to the Central Nervous System. Broman, 
Tore. [Acta Psychiat. Neurol., 16, 1-25 (1941).] 

Acid dyes and certain toxins usually fail to pass from the blood into the central nervous 
system. This is not entirely a permeability effect, and indicates the presence of a ** blood-brain: 
barrier ” localized in the walls of the cerebral vessels. Positively charged dyes and certain 
drugs are able to pass, but bile pigments are not. The existence of a barrier between the blood 
and the cerebrospinal fluid is more doubtful. M. L. C. BERNUNEIM (Chem. Abstr.). 


Convulsive Mechanism in Idiopathic Hypoparathyroidism. McQuarrie, Irvine, Hansen, A. E., 
and Ziegler, M. R. (J. Clin, Endocrinol., 1, 789-98 (1941); cf. C.A., 85, 66488. } 

The convulsive reactivity of a patient suffering from idiopathic hypoparathyroidism was 
investigated under a variety of experimental conditions. Prolonged use of a diet with a low 
mineral content increased the convulsive tendency. A diet with a relatively high mineral 
content, particularly as regards Ca and P, decreased the convulsive reactivity, even when the 
serum Ca and inorganic P showed no significant increases over values found during low-mineral 
diet periods. uring periods of low mineral intake typical convulsions could be induced at 
will by sustained, post-pituitary antidiuresis and by the intravenous administration of typhoid 
vaccine without significant changes in the serum Ca and inorganic P. On the other hand, during 
periods of high mineral intake convulsions could not be induced by these procedures, even when 
the levels of serum Ca and inorganic P were essentially the same as those for the low-mineral 
periods. Active tetany and even convulsions could be produced by short periods of voluntary 
hyperventilation during the period of low, but not during the period of adequate, mineral intake. 
Administration of parathtroid extract for several days preceding and during a prolonged period 
of pitressin antidiuresis prevented induction of convulsions by these procedures, even when the 
mineral content of the diet was low. Artificial fever during a period of low mineral intake did 
not provoke tetany, but resulted in an excessive loss of water by way of the skin. Fever cannot 
be regarded as the factor responsible for the increase in convulsive tendency which follows the 
development of acute infection in the tetanic subject. Addition of sufhcient NaHCO, to the 
high mineral dict to give its ash the same preponderance of alkali over acid as that calculated 
for the low mineral diet did not lower its protective value measurably. The increase in convul- 
sive reactivity resulting from pitressin antidiuresis during periods of low mineral intake was 
much less marked when sufficient NaCl was given to prevent or greatly lessen the degree of 
dilution of the extracellular body fluids caused by the extra water retention period. Con- 
clusion : Other factors, in addition to a diminished concentration of Ca ions in the extracellular 
body fluids, are involved in the causation of convulsions in hyvpoparathyroidism. The possible 
nature of such factors is discussed. FELIX SAUNDERS (Chem. Abstr.). 


2. Pharmacology and Treatment. 


The Effects of Insulin, Metrazole and Electric Shock on Blood Pyruvate, Lactate and Glucose. 
Elliott, K. A. C., Rivers, T. D., Elliott, F, H., and Platt, B. {jJ. Lab. Clin. Med., 26, 
1928-34 (1941).] 

Neither insulin in small or large doses nor metrazole nor electric shock treatments have any 
specific effect on the level of blood pyruvate and probably none on the lactate level in human 
subjects. The concentration of these substances bore no relation to the blood-sugar level nor 
to the condition of brain function. Blood pyruvate and lactate rose and fell together, and the 
rise seemed to be the result only of muscular activity. In metrazole and electric shock the rise 
of these constituents was verv high. Curare decreased the eftect of metrazole convulsions on 
blood lactate, pyruvate and glucose. Changes in blood pyruvate were less marked than those 
of lactate. Injections of large doses of vitamin B, into patients in insulin stupor produced no 
definite effect on blood pyruvate or glucose during the experimental period. 

Howakp W. Rosinxson (Chem. Abstr.). 
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Effect of Metrasole on the Blood Pressure of Man and Dog. Woodbury, R. A., Hamilton, W. F., 
Cleckly, H.-M., and Volpitto, Perry P. (J. Pharmacol., TB, 431-40 (1941).] 

In man convulsant doses of metrazole increase arterial pressure by an average maximum of 
100 mm. Hg. Vasoconstriction plays only a minor part. The main rise is limited to the dura- 
tion of, and is produced by, the contractions of the skeletal muscles. The sympathetic and 
parasympathetic nervous systems are excited and their effects on arterial pressure and heart 
rate are mingled. In unanaesthetized dogs subconvulsant and convulsant doses produce large 
prolonged elevations in arterial pressure. In contrast to the effect in man, these are produced 
by vasoconstriction. The convulsions themselves increase arterial pressure only 20-30 mm. Hg. 
There is little effect on the pressure gradient through the pulmonary circulation. 

L. E. Gitson (Chem. Abstr.). 


Changes tn Susceptibility to the Convulsant Action of Metrazole. Sacks, Jacob, and Glaser, Nathan 
M. [J. Pharmacol., 78, 289-95 (1941).] 
Rats can be made tolerant to the convulsant action of metrazole by giving injections of 
adequate doses on alternate days. Animals in which such a tolerance has been developed have 
a latent increased susceptibility produced by the convulsions. A series of metrazole convulsions 
at such intervals that tolerance does not develop leads to a state of increased susceptibility to 
the convulsant action of the drug. Tolerance can be produced in such susceptible animals by 
giving adequate doses on alternate days. L. E. Gitson (Chem. Abstr.). 


Clinical Experimental Observations on the Intracarotid Injection of Cardiazole and Pernocton. 
Yasukoti,G. [Hukuoka Acta Med., 88, 1135-44 (in Japanese) (in German, 85) (1940).] 

A general convulsion which was typically epileptic and bilateral appeared constantly imme- 
diately after the intracarotid injection of 50 mgm. metrazole (30 cases). The injection of 100 
mgm. metrazole into the vertebral artery during surgical operation for lymphadenitis never 
induced the typical epileptic convulsion but only tonic rigidity of the whole body with nystagmus 
and fibrillary twitchings (3 cases). Injection of 50 mgm. pernocton into the right common 
carotid resulted in a transitory contralateral, i.e. central, disturbance in the power of motility 
and perception which was abnormal only in the eye muscles; internal ophthalmoplegia was 
ipsilateral and external ophthalmoplegia was never evident. Consciousness was not affected 
(10 cases). Upon injection of pernocton into the left common carotid transitory aphasic 
symptoms also appeared (10 cases). RUTH BERGGREN (Chem. Abstftr.). 


Metabolism tn Perfused Dog Head during Sodium Pentobarbital Depression and Metrazole Stimu- 
lation. Handley, C. A., Sweeney, H. Morrow, and Brookman, Bruce T. (Proc. Soc. 
Exptl. Biol. Med., 48, 670-2 (1941).] 

During Na pentobarbital depression there is a measurable reduction in both O and glucose 
utilization. Metrazole administered during this depression gestores the utilization of both to 
about the control leVels or beyond. L. E. Gittson (Chem. Abstr.). 


Inkibition of Brain Oxtdations by a Convulsant Barbiturate. Fuhrman, F. A., Martin, A. W., 
and Dille, J. M. (Science, 94, 421-2 (1941).] 

Na 1, 3-dimethylbutylethy! barbiturate (1) inhibits glucose oxidation of rat brain slices. The 
concentrations are 1 and 2 mgm. per cent. for convulsant and lethal doses respectively. A 
comparable inhibition of rat brain oxidation is observed with equivalent concentrations of Na 
pentobarbital, but, when administered to intact animals in doses equivalent to those of (1) it 
produces depression. Fe_ix SAUNDERS (Chem. Abstr.). 


The Effect of Certain Antiseplics on the Respiration of Brain Tissues in vitro. Manifold, M. C. 
(Brit. J. Exptl. Path., 22, 111-25 (1941).] 

The glucose and pyruvic acid oxidation systems of brain are inhibited by the acridine deri- 
vatives. Acriflavine is the most effective, followed in order by dzochloramide, soluseptasine, 
profiavine sulphate and 2, 7-diaminoacridine HCl. These results agree with those obtained by 
histological methods, and show that the effect on enzyme systems is a useful method for investi- 
gating the problems of antiseptics. M. L. C. BERNHEIM (Chem. Abstr.). 


Treatment of Post-encephalitic Parkinson’s Syndrome with Ascorbic Acid. Wirth, J. (Deut. med. 
Wochschr., 48, 1328-30 (1940).] 
Parkinsonism is being successfully treated with ascorbic acid. It prevents tissue anoxia due 
to deficiency of oxygen in the blood by accelerating oxido-reduction. 
i R. P. E. Hopr (Chem. Abstr.). 


Sodium Diphenylhydantoin and Experimental Epilepsy. (1) Action on the Convulsions Produced 
by Sudden Chilling or Direct Chemical Excitation of the Spinal Cord of the Frog. Mous- 
satché, H. [Rev. brasil. biol. (Rio de Janeiro), 1, 301-4 (1941); Science, 95, 106 (1942).] 

Injection of o'10o—0'1: gm./kgm. into the ventral lymph sac prevents the production of epi- 
leptic convulsions by the above agencies. Other spinal reflexes and general nervous activity 
are not aftected. L. E. Girtson (Chem. Abstr.). 


Carbohydrate Metabolism in Narcosts, Fedorov, I.1. [Bull. biol. méd. exptl. U.R.S.S., 9, 368-71 
(1940) (in German).] 
The administration per os of 2 gm./kgm. body weight of glucose in 10 per cent. solution to 


od 
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rabbits, and the intravenous injection into dogs and cats during Et,O narcosis causes a strong 
hyperglycaemia until the narcosis terminates, after which the blood-sugar values return to normal. 
In cases of high blood-sugar values during the first hour of narcosis the difference in sugar values 
between arterial and venous blood decreases and eventually becomes negative, venous blood 
sugar being higher than arterial sugar. Blood lactic acid increases during narcosis either with 
or without sugar administration. The intravenous injection of 5 units/kgm. body weight of 
insulin into dogs and rabbits during Et,O narcosis caused no decrease in blood sugar until the 
narcosis terminated. The injection of adrenaline during narcosis caused a greater hyperglu- 
caemia than under normal conditions. The lactic acid values were similar to those found after 
sugar administration in narcosis. S. A. Karjala (Chem. Abstr.). 


A Statistical Study of Temperature in Hypoelvcemic Coma. Tietz, Esther Bogen, Nadler, Cecile, 
and Klemperer, Edith. (J. Lab. Clin. Med., 27, 11-15 (1941) 3 cf. CA., 34, 3370*.} 
The mean rectal temperatures of schizophrenic patients during insulin coma over a period of 
45 days show a trend upward in patients showing recovery, but no rise in those patients unim- 
proved by the treatments. This rise in temperature is not due to the decrease in the insulin 
dosage required to produce shock. H. W. Rosrnson (Chem. Abstr.). 


Effect of Acetylcholine on the Spinal Cord. Beritov, I. S., and Bakuradze, A. [J. Physsol. 
(U.S.S.R.), 28, 3-16 (in English, 16-17) (1940) ; cf. C.A., BA, 142%: 85, 75447. 

Acetylcholine (1) 1 : 500 heightens reflex reactions by increasing the excitability of cell 
elements of the cord, and at lower concentrations inhibits the reflexes by activating the den- 
drites. (1) does not excite motor reactions while nerve impulses do, and it augments excita- 
bility and elicits a general inhibition, which does not last over one minute. After a brief inter- 
ruption these phenomena cannot be reproduced fdr several minutes. This indicates that (1) 
is not a transmitter of excitation in the central nervous system, nor does it cause inhibition in 
the latter. 


Effect of Mechanical Stimulation on the Spinal Cord. ([bid., 18-23 (in English, 24).] 
Mechanical stimulation has the same effect on the spinal cord as stimulation with (1). 
T. Eaanes (Chem. Abstr.). 


a 
Action of Drugs Beneficial in Myasthenia Gravis. (1) Effect of Prostigmine and Guanidine on 
Serum and Muscle Potassium. Thompson, Vincent, and Tice, Arnold. [ J. Pharmacol. 
718, 455-62 (1941).] l 
Prostigmine and guanidine produce a decrease in serum K in dogs and rats and an increase 
in muscle K in rats. The signs of prostigmine intoxication in dogs parallel more closely the 
depression of serum K than they do the cholinesterase inhibition. The serum K response to 
prostigmine in patients with myasthenia is not constant. The duration -of relief symptoms 
follows more closely the change in serum K (whether raised or lowered) than it does the decrease 
in cholinesterase activity. L. E. Gitson (Chem. Abstr.). 


Hypnotics and Blood-sugar-regulating Centers. Rosenthal, F. E. [J. Pharmacol., 78, 446-54 
(1941).] à 

Picrotoxin hyperglucemia is regularly suppressed by many aliphatic hypnotics, such as 
chloral hydrate, paraldehyde, barbiturates and chloretone, because of a depressant action on 
the blood-sugar-regulating centres. Urethan even in large doses cannot annul the central 
glycogenolytic action of picrotoxin. Hypnotic action can occur without the sugar centers being 
involved. Depression of the sugar centers by hypnotics can take place independently of any 
action on the sleep mechanism. They can be depressed by small doses of hypnotics which do 
not produce sleep, and depression of the sugar centers can outlast awakening by many hours. 
Barbiturates have a stronger depressing action on the sugar centers than chloral hydrate and 
paraldehyde. Rabbit experiments are described. L. E. GILSON (Chem. Abstr.). 


Effect of Calcium and Strontium Salts on the Action of Sodium Pentobarbital. C ole, Versa V. 
[J. Pharmacol., 78, 335-42 (1941) ; cf. C.A., 85, 18666, 7. i 
Both Ca and Sr acetate increased the duration of Na pentobarbital anesthesia in rats when 
injected intraperitoneally. Ca acetate increased the duration of anesthesia when given intra- 
venously ; Sr acetate had little or no effect. Ca acetate was more toxic than Sr acetate. Na 
pentobarbital decreased the toxicity of Sr acetate, but Sr acetate did not decrease the toxicity 
of Na pentobarbital. L. E. GiLsoN (Chem. Abstr.). 


An Analysis of the Action of Bulbocapnine in Spinal Animais. Ward, James W., and Kolb, 
Lawrence C. [J. Pharmacol., T3, 375-82 (1941).] ' 

l Bulbocapnine affects primarily the afferent portions of the nervous system or some synapse 
in the cord. On the neuro-muscular activity of spinal cats it produced ‘increase in tone in the 
flexor and extensor muscles of the hind legs. The extensors were primarily affected. In the 
unilaterally deafferented spinal cat bulbocapnine caused resistance to passive flexion but little 
or no resistance to passive traction. No changes in resistance to passive movements of the 
hind legs was produced in the animal with spinal cord removed or in the spinal animal with 
bilateral dorsal root section. L. E. Gizsos (Chem. Abstr.). 
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4 Method for the Rapid Isolation and Spectrographic Measurement of Cocaine from Brain Tissue 
Strait, L. A., Aird, A. B., and Weiss, S. []. Pharmacol., 78, 363-74 (1941).] 
After extraction and separation from interfering substances the cocaine is determined 
through its ultraviolet absorption at 227mp.; as little as 0-05 mgin. in 12 gm. brain tissue can 
be determined with satisfactory accuracy. L. E. Giison (Chem. Abstr.). 


The Inhibition of Brain Oxtdations by a Convulsant Barbiturale. Fuhrman, F. A., Martin, A. W., 
and Dille, J. M. (Science, 94, 421 (1941).] 

Some hold to the view that narcosis is essentially an inhibition of brain glucose oxidation, 
as it has been shown that barbiturates and other narcotics depress the in vitro oxidation of 
glucose by brain slices; thus they differentiate narcotics from tissue poisons which inhibit 
oxidations in general. In chemical structure sodium 1, 3-dimethyl-butyl-ethyl barbiturate 
differs from sodium pentobarbital but little, but in contrast to the depressant action of pento- 
barbital it produces convulsions in warm-blooded animals. In view of the inhibitory action 
of pentobarbital on glucose oxidation by brain slices it seemed possible to employ this closely 
related compound, with its strikingly different gction in the intact animal, to test this theory of 
narcosis. The results of the authors’ experiments show that sodium 1, 3-dimethy]-buty]-ethy] 
barbiturate is effective in producing inhibition of glucose oxidation of rat brain slices. Both 
compounds inhibit brain glucose oxidation, but upon the intact animal the effect of one is to 
produce convulsions whereas the other acts as a depressant ; the results obtained are thus not 
explained by the theory of narcosis. F. A. Mote (Psychol. Abstr.). 


The Effect of Thiamine on the Residual Neural Disturbances of Treated Pernicious Anemia. Zill- 
hardt, J. C., MacLean, Keith, and Murphy, William P. [Ann. Internal Med., 15, 33-43 
(1941). 

The te enin of thiamine chloride Seems to have a beneficial] effect on those residual 
neural symptoms of pernicious anemia that remain stationary in spite of intensive and persistent 
anti-pernicious anemia therapy. Intramuscular administration of 3,000 international units 
of thiamine twice a week was more effective than 950 units per mouth twice daily. The maximum 
final effect occurred within two months and further administration had no effect. 

Joun T. Myers (Chem. Abstr.). 


The Effect of Vitamin B Complex on the Residual Neural Disturbances of Treated Pernicious Anemia. 
Zillhardt, J. C., Howard, Isabel, and Murphy, William P. [Ann. Internal. Med., 15, 
44 (1941).] 
Vitamin B complex did not have the same beneficial effect as did thiamine chloride. 
JOHN T. Myers (Chem. Abstr.). 


The Influence of the Direct Injection of Tetanus Antitoxin tnlo the Cerebrospinal Fluid on the 
Development of Tetanus. Shtern, I. S., Yarmochkevich, A. 1., Cherechnev, I. A., and 
Gromakouskaya, M. M. (Bull. biol. méd. exptl. U.R.S.S., 9, 355-7 (1940) (in French).} 

The injection of tetanus antitoxin into the general circulation after the injection of toxin 

has no effect if the symptoms of tetanus have appeared. This failure to neutralize the toxin is 
due to the inability of the antibodies to penetrate the haemato-encephalic barrier. The injection 
into dogs of 1:5-3 times the amount required to neutralize twice the lethal dose of toxin in vitro 
was partially successful if the injection was made into the lateral cerebral ventricles in:mediately 
after the onset of tetanus, and completely successful if the injection was made simultaneously 
into the general circulation and the cerebral ventricles. When the injections were made 16-30 
hours after the appearance of the first symptoms, all the animals died in 8-26 days. The injec- 
tion of antitoxin into the general circulation immediately after the symptoms of tetanus appear, 
followed by injections into the cerebral ventricles 7 hours later, led to complete survival of the 
animals, but if the last injection is made 22 hours after the appearance of the symptoms all the 
anjmials die. S. A. KARJALA (Chem. Abstr.). 


Ethyl Alcohol Therapy in Intoxications with Barbiturates and with Alcohol. Carratald, Rogelio E. 
[Semana méd. (Buenos Aires), 2, 1274-80 (1941).] 

The intravenous M.L.D. was determinated in-the dog for barbital as o-5 gm. per kgm., pheno- 
barbital 0-3, amytal o-og, somniphene 0'24, dial 0-18 gm. The corresponding figures in the 
rabbit were 0°55, 0°15, 0°08, 03, 0°12 ; coma developed within 15 to 35 minutes. If the animals 
received an intravenous injection of 2 c.c. of 30 per cent. EtOH preceding the poisoning, the 
onset of the coma was delayed. Death was prevented by the alcohol in about 50 per cent. of 
the cases. Although EtOH has ultimately a narcotic and paralysing action similar to that of 
the barbiturates the small doses produce only the initial exciting effect. The result, however, 
is inferior to that obtained with heart stimulants and analeptics. The EtOH treatment in cases 
of human intoxication with barbiturates was disappointing The method of treatment with 
strychnine, picrotoxin and cardiazole is described. Chronic alcoholism in dogs produced by 
adding increasing doses of EtOH to the food was treated with daily intravenous injections of 
3 gm. per Kgm. of EtOH as 30 per cent. solution. After treatment the dogs refused food con- 
taining EtOH ; before they had preferred it. Treatment of 14 patients with severe alcoholism 
was carried out with 60 to 80 c.c. daily of a 1 : 2 mixture of EtOH (95 per cent.) and 30 per cent. 
glucose. The symptoms were not relieved but the craving for EtOH subsided. 

A. E. MEYER (Chem. Abstr.). 
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OBITUARY. 


RICHARD. ROBERT LEEPER. 


ALmMosT two hundred years ago, on August 16, 1742, a writ, De lunatico inquirendo 
was issued directing certain persons that they should “ dilligently inquire whether 
the said Jonathan Swift be a person of unsound mind and memory and not capable 
of taking care of his person or fortune and if he be how long he hath been so.” The 
writ was returned next day, and it stated that the Dean was of unsound mind, 
“and that he hath been so since the twentyeth day of May last past.” The Dean 
had signed his will on May 3, 1740, and he died on October 16,1745. On September 
26, 1757, the first patients were admitted to the hospital, built in accordance with 
his will, which, in the original building, is still carrying out the Dean’s charitable 
intentions. Perhaps no one in the history of St. Patrick’s Hospital did so much 
for its improvement, or has taken such care of its inmates, as the late Medical 
Superintendent, Richard Robert Leeper, who held that office for forty-three years. 

Leeper came from a stock long settled in Ireland, members of which had won 
distinction in medicine, in law, in letters and in the church. His father, Richard 
John Leeper, held important posts in the Poor Law Medical Service in Donegal, in 
Queen’s County, and in County Wicklow. In Tinahely in that county, on December 
6, 1864, Richard Robert Leeper was born, and there on December 28, when he was | 
just three weeks old, his father died. It is probable that after her husband’s death 
Mrs. Leeper came to live in Dublin, and in 1875, at the age of eleven years, Richard 
was entered as a dayboy at the Rathmines School. Charles William Benson, LL.D., 
the headmaster of the school, was at the time a notable figure in Dublin, and 
Rathmines School was responsible for the early education of many boys who after- 
wards distinguished themselves. Benson was a keen field naturalist, especially 
interested in birds, and it was from his influence and example that Leeper learned 
that love of nature study which was so characteristic of the rest of his life. 

When he had finished the usual school course Leeper started the study of medicine 
in the Royal College of Surgeons in Ireland, and shortly after he became a student 
at the Meath Hospital. In 1884 he was admitted a Licentiate of the College ; in 
1886 a Licentiate of the Royal College of Physicians, and in 1890 a Fellow of the 
Royal College of Surgeons. After he had qualified he was for a time Resident 
Surgeon at the Monkstown Hospital, and he took a trip as surgeon on the S.S. 
“ Waroonga,”’ in the service of the British and Indian Steam Navigation Company, 
but he was back in Dublin in 1885, when he was appointed one of the Demonstrators 
of Anatomy in the College of Surgeons, and later Resident Physician at the Hamp- 
stead and Highfield Private Asylum. His early interest in the study of mental 
disease is shown by his having taken the Certificate of the Medico-Psychological 
Association in 1888. In that year also he published in the Brittsh Medical Journal 
“ Notes on Charcét’s Disease,” and about the same time a pamphlet on Irish 
Private Asylums. He did not, however, at once commence as.a specialist, and after 
he left Hampstead he was elected Medical Officer of the Rathdrum Union Infirmary 
and Fever Hospital. There in the beautiful scenery of County Wicklow he built up 
a good practice, and he enjoyed to the full the pleasures of a country life. Of the 
gun and the rod he was always a devoted follower, and he prided himself on the 
skill of his sporting dogs. Of his dogs he was very fond, but it was characteristic 
of him that he never allowed them to usurp the place of his human friends. In his 
district his professional visits were mostly made on horseback, and excellent 
shooting and fishing were at his door. He was popular with all classes, and it 
seemed that there he would “ ripen at his ease ” as a country dispensary doctor. 

This, however, was not to be. In 1898 the Governors of St. Patrick’s Hospital 
had bought St. Edmundsbury, an estate near Lucan, with the view of using it as 
an annexe to the Hospital in James’s Street, and to it Dr. John Molony was 
transferred as Medical Superintendent. In January,(1899,\Molony’s place at St. 
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Patrick’s was filled by the appointment of Leeper. Three years later Molony 
resigned, and Leeper became Medical Superintendent of both divisions of the 
hospital, with full charge of the farm and lands. 

It is not now easy to realize the change which has taken place in mental hospitals 
since Leeper was appointed at St. Patrick’s forty-three years ago. There new 
buildings have been added, the whole house has been reconditioned, and now St. 
Patrick’s is a first-class mental hospital, which need not fear any competition. In 
the nineteenth century there had been little change made in it. In all these 
improvements Leeper, assisted by his wife, was the leading spirit. He advised the 
Governors, and they with great wisdom followed his advice, or perhaps it would’ 
be more correct to say they approved the decisions which he made. While thus 
working for the structural betterment of the hospital, and directing with skill and 
success its large farm, he brought to the treatment of his patients all the latest 
knowledge in psychiatry. All his life he was a student, and his excellent memory 
enabled him to retain and to make use of his knowledge which he acquired. After 
the death of Connolly Norman in 1908, Leeper became the best known and most 
sought after’ specialist amongst the alienists in practice in Ireland. In 1931 his 
colleagues bore their testimony to his worth, and elected him President of the Medico- 
Psychological Association. His dignity and urbanity in the chair are still fresh in 
the memory of many of us. 

Great as were Leeper’s activities, and worthily as he used them in the discharge 
of the many duties of his important office, it is as a beloved friend that he will be 
best remembered by those who knew him. He seemed by nature to be particularly 
designed for friendship. He loved his fellow men, and he loved to be with them ; 
to extend to them his unbounded hospitality, and to entertain them with tales, 
drawn largely from his own experience, by nature lore, of which he had an inexhaus- 
tible supply, or by relating the sayings and doings of the great Dean, whose life 
history he seemed to know as that of a personal friend. There was no more enjoy- 
able way of spending a summer afternoon than by wandering through the farm or 
through the woods by the river at St. Edmundsbury, with Dick Leeper as a com- 
panion. He would point out the pools where the salmon lay, and where one might 
see the kingfisher leave his nest. 

After a long illness and much suffering Richard Robert Leeper died on Lady 
Day, 1942. His devoted wife had died in 1934, and he is survived by their only 
child, now Mrs. Herbert S. McClelland. 

“ A very perfect friend. 
And as he trod that day to God, so walked he from his birth, 
In gimpleness, in gentleness, in honour, and clean mirth.” 


T. Percy C. KIRKPATRICK. 


The news of the death of Richard Leeper will come as a sad blow to many, 
and especially to old and valued friends in the Association. Few fnembers were 
more widely known ; extremely few regarded with such genuine affection. 

Leeper, who came of medical stock, was born in December, 1864, and had thus 
entered upon his seventy-eighth year. His father, who was in medical practice in 
Co. Wicklow, died at a comparatively early age, and for reasons of education much 
of his boyhood was spent in the home of his uncle, Rev. Canon Leeper, Rector of 
St. Audoen’s, Dublin. He was educated at Dr. Benson’s School, Rathmines, 
Dublin, where he had as a fellow pupil the late Dr. Rambaut. At the early age of 
sixteen Leeper entered upon his medical studies at the Royal College of Surgeons, 
obtaining the Licentiate of the College four years later, and in 1886, the Licentiate 
of the Royal College of Physicians. In 1890 he proceeded to a Fellowship of the 
Irish Royal College of Surgeons. 

His undergraduate career gave early promise of what was to follow. For two 
years he acted as Demonstrator in Anatomy under the celebrated Prof. Cunningham, 
and during his residence in the Meath Hospital he won the Surgical Prize of the 
Hospital, an award which had also been won by his father, and which, therefore, he 
treasured greatly. After qualification he took at least one voyage to India as 
Ship’s Surgeon in the service of the British and Indian Steam Navigation Co., and 
to the end of his life he could paint vivid word pictures of scenes he had witnessed 
in Calcutta, Aden and elsewhere. 
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In 1888 Leeper obtained his first introduction to psychiatry on being appointed 
to the position of Resident Physician to the Hampstead and Highfield Private 
Mental Hospitals, which have been run with such conspicuous success by several 
generations of the Eustace family. This position he held for some three years, 
when he decided to follow in his father’s footsteps and to embark on private practice 
in Co. Wicklow. Eight years later, however, psychiatry again called him, and in 
1899 he entered upon what was to prove his life’s work as Resident Medical Superin- 
tendent of St. Patrick’s Hospital. 

In his new post Leeper shouldered a task which would have daunted anyone 

‘not possessing his vitality and courage. The gncome of the hospital had sunk 
to a low level. Extensive and urgent repairs and redecoration were necessary, for 
which there were no funds. There was no trained staff and for a time he had to 
carry on without an assistant. Very soon, however, his energy and enthusiasm 
began to take effect. One after another of the more urgent problems of renovation 
were tackled. Nursing lectures for the Medico-Psychological Diploma were imme- 
diately instituted, and the increased reputation of the hospital soon provided funds 
to pay not only one but subsequently three assistants, and to enable-him to make 
those additions and improvements which were to raise the hospital to the first 
rank of similar institutions, and to justify the title he often liked to give it as ‘* The 
Bethlem of Ireland.” 

Many of the additions which Leeper made to the hospital showed vision and 
courage of a high order. About the year 1907 he built a spacious Villa for gentle- 
men patients in the lovely old demesne of the Branch Hospital at Lucan. The 
investment, made when funds could not have been too liberal, amply repaid the 
outlay. In 1916 he added male and female wings to the main hospital, and from 
then onwards, for the next twenty years, he carried out continuous improvements. 
Further male and female wings of a new architectural design, a dental and electro- 
therapeutic block, cinema theatre, extensions to the visiting rooms and pharmacy, 
remodelling of the offices and kitchens, re-roofing of farm buildings, installation of 
power plants, etc., were only the main items in a continuous programme. 

In considerjng this achievement it should be kept in mind that apart from a 
very small endowment, St. Patrick’s, which is a Registered Mental Hospital, founded 
by Royal Charter in 1745, depends entirely for its revenue from fees received from 
paying patients. Not only, however, were all these works financed from revenue, 
but, in addition, substantial sums were added to the invested stocks of the hospital. 

What I have already said will have given some indication of the energy and 
drive which characterized Leeper as an administrator. He was only apparently 
quiescent when a new work was already in hand. As soon as it was completed his 
critical faculties suggested where additional improvement could be effected. 
Nothing, however, was done impulsively or hurriedly. As in all his work, he loved 
discussion and debate, and only when quite satisfied that the projected plan was 
absolutely right, and that the finances of the hospital could safely bear the strain, 
did he set the plan in motion. Never, I am quite sure, did he undertake anything 
from the motive of impressing anybody, Governors or visitors. His one criterion 
was—would it add to the value and efficiency of the hospital ? If not, then nothing 
would induce him to undertake it. He had, in fact, a very vigorous contempt for 
any ill-thought-out scheme, no matter how distinguished the author. 

In his relations with his staff few men, I should think, obtained greater loyalty 
or more wholehearted co-operation. He could never be describéd as a strict 
disciplinarian, and he believed in utilizing the individuality of every member of the 
staff to the greatest degree. He had a theory that if you cannot trust a man you 
should get rid of him, and that confidence, together with the appreciation and 
encouragement he gave so liberally, rarely let him down. A lazy or‘a fussy indi- 
vidual he could not tolerate, and he had a long memory for anyone who committed 
a serious error of judgment. The most junior member of the staff, however, who 
had anything interesting to report on the informal rounds he made so frequently 
could be sure of an attentive ear, and in this way he constantly surprised his medical 
officers by the extent and variety of his information—a surprise which afforded him 
no little satisfaction. One had, in fact, to keep thoroughly tuned up regarding the 
clinical histories of the patients to cope with this knowledge, but he was always 
equally pleased when you could counter his information with something more 
detailed that you yourself had discovered. 
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As a psychiatrist Leeper was eminently sound and practical. In dealing with 
relatives few men could get to the heart of a case more rapidly or by such seemingly 
disarming questions. He had a keen eye for the potentially impulsive patient, and 
an equally keen one for the patient whose property might be endangered by un- 
scrupulous relatives. His intuition in the latter type of case was sometimes 
astonishing, and his experience, I should think, unique. With regard to treatment 
he held no narrow or extreme views, and the essentials he aimed at were a careful 
history and physical examination, rest, restoration of the bodily health by every 
means, recreation and amusement and later occupational therapy. When in doubt 
he availed himself liberally of the advice of consulting physicians, surgeons and 
gynaecologists. 

Perhaps, however, Leeper’s greatest claim to fame as a psychiatrist lay in his 
use of suggestion. His buoyant personality and fund of anecdote and story were 
in themselves suggestion of a powerful order. In his wide reading and manifold 
interests he had grounds in common with almost every patient, but he constantly 
added touches which were of a purely personal nature. A Sunday morning round, 
for example, might end up in his own house, where for several hours he would show 
a selected group of patients the various treasures of Swift he had collected, or his 
sets of duelling pistols, or curios of old Dublin. Throughout the spring and summer 
months it was a common sight to see his car “ filled to capacity ” with convalescent 
patients on a visit to the Branch Hospital at Lucan. Here he would display the 
gardens, or give the history of the old manor house, or perhaps fix up a rod and let 
them see his skill on the river. The party might arrive back at any hour up to 
near midnight, and those who had been on similar excursions never refused the 
invitation. 

Early administrative problems gave Leeper little scope for writing, but he 
published a number of very practical papers on various clinical aspects of mental 
disease. As was the fashion in the beginning of the present century he took a 
keen interest in the pathological histology of the brain, and he had a useful collection 
of excellently stained slides. At one time he took a keen interest in treatment by 
intensive doses of thyroid extract and published a number of interesting cases. 
Modern developments by the use of cardiazol and electric shock give an added 
interest to those earlier methods. In discussion and debate, however, he was 
outstanding, and his amazing memory could unfold case after case in vivid detail. 
His descriptions, in fact, often revealed a realism and an acute sense of logic in his 
make-up that seemed more Gallic than Celtic in origin. 

The Royal Medico-Psychological Association held for Leeper a deep and abiding 
interest. In 1911 he took over the Secretaryship of the Irish Division from the 
President-Elect, Dr. Dawson, and thereafter he was elected annually for the next 
eighteen years, only relinquishing the post on being appointed the first Chairman of 
the Division in 1929. On the latter occasion the Irish Division presented him with 
an engraved salver, on which was recorded their appreciation of his work. Few 
gifts, I think, gave him greater pleasure, and few were so richly deserved. It must 
be remembered that the period of his Secretaryship covered not only the Great War 
but also the sad years of internal strife which followed it in Ireland, and it was 
truly remarked by Dr. Nolan that only a man with Leeper’s buoyancy, courage and 
devotion could have held the Division together throughout those critical years. 
His elevation to the Presidency of the Association in 1931r was indeed a tribute 
which his colleagues in Ireland warmly appreciated. To himself I know it brought 
the keenest gratification, coupled only with some misgivings that he might not do 
full justice to his great honour. When the Dublin Annual Meeting, for which he 
and Mrs. Leeper planned so meticulously, had come to its very successful conclusion, 
his misgivings had vanished and his happiness was very nearly complete. 

Outside his profession Leeper had an amazing number of interests. From 
boyhood he had taken the keenest interest in natural history—of which he had a 
very good library. As a game shot he had few equals, and apart from his own 
shoots in Wicklow and Anglesea, he had shot probably every species of game all 
over the British Isles. Next to shooting in his recreations came salmon fishing, 
and his description of a fight with a twenty pounder was something to remember. 
He had, however, a remarkable interest in the fauna of nearly every country, and 
an almost expert knowledge of the animals in the Zoological Gardens—-of which 
Society he was a permanent Vice-President. Other interests included fencing, 
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armoury and period furniture. In the literature of the 18th century especially he 
was widely read, and his knowledge of Swift, the founder of St. Patrick’s Hospital, 
truly remarkable. His Swiftiana collection is probably unique. 

No account of Dr. Leeper could be complete without reference to Mrs. Leeper. 
Her death, somewhat unexpected, in 1934, was a blow which he felt with great 
keenness and from which he probably never quite fully recovered. She was a. 
woman of very considerable culture, on whose judgment he had relied, perhaps 
more than he knew, for more than forty years. Her great organizing ability and 
wide experience filled in the background so fully that he had complete freedom 
from all minor anxieties to pursue any interest, medical or otherwise, to any extent 
he wished. In the medico-psychological world and in the entertainment of his 
guests she was a kind and charming hostess. 

Of the man himself it is scarcely necessary to say much. That buoyant wit 
and exuberant vitality is fresh in the memory of all who knew him. As an after- 
dinner speaker he was in the first flight, but he was unquestionably at his best as 
host or guest at a private dinner party.- Here his amazing memory and rich fund 
of anecdote were only to be experienced to be appreciated. Leeper dearly loved 
good hospitality and especially to have his medical colleagues around his table. 
It was characteristic of him that on very special occasions he did not fail to include 
his assistant medical officers. ; 

Physically he had a marvellous constitution, and when over seventy years of 
age could wear down much younger men in a day’s shooting. A few years ago an 
acute mastoiditis gravely undermined his physical powers and, although he resumed 
work, it was with increasing difficulty until finally cardiac failure brought his labours 
to a close. 

To myself personally, who had the privilege of acting as his Senior Assistant 
Medical Officer and Deputy Medical Superintendent for over eleven years, his 
death, even after a separation of over five years, came as a painful blow. That 
rich personality, that gay courage, and above all that warm appreciation by word 
and deed of any work that pleased him, are memories I shall always treasure. 

R. THOMPSON. 
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THE ONE-HUNDRED-AND-FIRST ANNUAL MEETING, JULY 23, 1942. 


PSYCHOPATHIC STATES 


By D. K. Henperson, M.D., F.R.C.P.Ed., 


Professor of Psychiatry, University of Edinburgh ; Physician Superintendent, Royal Edinburgh 
Hospital for Nervous and Mental Disorders. 


THE interest which has been aroused in the problem of the psychopathic states, 
their elucidation, clinical ditferentidtion and management, has been both stimulating 
and encouraging, and I trust that, as a result of the discussion to-day, a still clearer 
formulation will become possible. In the past psychiatrists were more concerned 
with the psychoses, the psychoneuroses, the deficiencies, and delinquencies, and in 
consequence the psychopathic states constituting essentially what we now call the 
social problem group did not seem to be the particular province of anyone, and were 
merged in one or other of the above groupings. Probably social service workers 
were more conscious of the complexities presented by such cases than anyone else, 
because of the difficulties of satisfactory placement. Indeed when Gillespie, in 1924, 
opened a discussion on this topic at the Royal Society of Medicine, it is significant 
that the request for him to do so came from a group of people interested in social 
welfare. Now there seems little doubt that, in this particular field, the medical man 
of the future interested in social medicine will have a grand opportunity to study the 
interplay of personal and environmental factors, not so much in hospitals and clinics 
but in the homes of the people, the schools, the factories and everywhere where 
men and women are congregated together. For many years I have been urging 
the importance of what I call Social Psychiatry, that form of psychiatry which is 
interested in making the fit fitter. Within the last week or two we have heard the 
interesting announcement that the Nuffield Trust is instituting a chair of Social 
Medicine, a development which should have a profound influence on the practice 
of medicine. 

In our particular field of work those suffering from psychopathic states represent 
a group of struggling humanity, social misfits if you like, who are urgently in need 
of help. Such cases, with all the associated legal, educational and sociological 
problems which arise from them, open up the whole fascinating field of preventive 
medicine, and of that form of preventive medicine which is not so much concerned 
with the cure of illness or disease, even in its early stages, but lavs stress on the birth 
of healthy children, and the development of all the resources of the community to 
conserve their continued well-being. . 

In my Salmon Memorial Lectures on Psychopathic States I attempted to give 
a broad formulation of their place in psychiatry, their clinical manifestations, and 
their social significance. In this discussion it will be unnecessary.to.dwell on the 
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historical and clinical aspects in detail more than to pay passing tribute to the 
clinical acumen of Prichard, Koch, Kraepelin, Adolf Meyer, Healy and many others 
who have made such interesting contributions. I shall, rather, try to pick out 
certain special features. Prichard was very accurate in his general statement 
when he said : ‘‘ Thereare many people suffering from a form of mental derangement 
in whom the moral and active principles of the mind are strongly perverted or 
depraved ; the power of self-government is lest or greatly impaired, and the indi- 
vidual is found incapable, not of talking or reasoning upon any subject proposed 
to him, bu¢ of conducting himself with decency and propriety in the business of 
life.” The points worth remembering from the above statement are: (1) That 
there is a state of mental derangement ; (2) that the disorder is one of conduct or 
action. The reason why I am emphasizing those issues is because the former 
statement indicates that Prichard, probably, wanted to differentiate such cases 
from the ordinary prison population popularly supposed to be guided by malice 
aforethought, reason and free-will, while the latter statement may imply the 
difficulties which exist regarding the criteria of certifiabilitv either as a psychotic 
or mentally defective person. We know how seldom either course is practicable. 
In fact consideration of those cases always reminds me of Macaulay’s description of 
George Fox: ‘‘ His intellect was in that most unfortunate of all states—too dis- 
ordered for liberty and not sufficiently disordered for Bedlam.” May I suggest, 
therefore, that while the psychopath may touch the fringe of psychosis, psycho- 
neurosis and intellectual deficiency, yet he remains a considerable distance apart, 
and shows features peculiar to himself. The reactions of those individuals tm the 
light of their personal make-up, health and environmental circumstances demand 
our earnest attention. How was the disorder created, what is its extent, why does 
it prevent him from fitting into society, and how may readjustment be effected are 
the crucial points. In order to facilitate clinical study and differentiation I sug- 
gested that the material might be collected in terms of outstanding traits, (1) pre- 
dominantly aggressive, (2) predominantly inadequate, (3) predominantly creative. 
At first glance there may not seem to be much in common between those groups, 
but the contrasts are no greater than exists bétween the contrasting phases of a 
manic-depressive attack or between the various forms of schizophrenia, and yet 
we have no hesitation in thinking of those forms of disturbance as entities. 

The groups which I have postulated are not for a moment considered to be 
clean-cut, but are merely offered as suggestions for clinical convenience, so as to 
assist us in unravelling the underlying basis, the personality pattern which 1s 
fundamental to the clinical picture. The life-historieé of those patients teach us 
that we are dealing with persons who from a tender age, and out of a variety of 
causes, have proved a problem to themselves as well as to the world at large, people 
who psycho-biologically have remained at an immature individualistic, egocentric 
level, who are determined to get their own way irrespective of the cost, who fail to 
grow up to any sense of reality, and are so changeable and fickle that they lack 
persistence of effort, and are unable to profit by experience. Their emotional 
development and their judgment and forethought have not kept pace with their 
ideational component. Their conduct throughout their life has been punctuated 
by disturbing episodes which have given rise to great anxiety. Their higher inhi- 
bitory control mechanisms are in abeyance, and they are dominated entirely by 
their emotional instinct. Without elaborating the descriptive side I can safely 
leave the matter to your individual experience to recall the various devious ways in 
which such persons attain their momentary self-glorifications at the expense of 
their social usefulness. 

Such a type of clinical formulation is not vague and meaningless ; it has not been 
erected artificially merely as a convenient dumping-ground for those who have not 
seemed to fit harmoniously into more generally recognized but not any better 
defined categories. The psychopathic state is real, something which we can recog- 
nize and work with, an illness and character deviation which should be made much 
more familiar to lawyers, social workers, doctors, and educationists. Further- 
more, while it may be specific in itself, yet in addition the psychopathic personality 
may be a serious complicating factor in determining the prognosis in many other 
forms of nervous and mental illness, just for instance as a schizoid component may 
seriously interfere with the prognosis and recovery of a psychoneurosis. 

We are still at the stage where we do not know how and why such a conditio 
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occurs. There is no- specific aetiology, but again, as in most other mental states, 
we deal with a multiplicity of factors of a personal and environmental nature. 
How to sort out those factors is far from easy, but our methods of investigation are 
rapidly increasing. The science of genetics, still in its infancy, may contribute 
much to our knowledge, and we can look forward with confidence to the greater 
information to be derived from the study of uniovular twins, and to the benefit 
likely to follow such a positive eugenic step as the adoption of family allowances. 
Questions in relation to nutrition, housing, the adequate employment of leisure and 
so on all have a bearing on this important topic. Naturally the belp of the electro- 
encephalograph has been enlisted and some suggestive results have been reported. 
Denis Hill and D. J. Watterson have examined a large series of cases and have 


reported the following results : + 
66 predominantly aggressive . . 65 per cent. abnormal tracings. 
38 inadequate : : ‘ © 32 m. ” » 
° 5 delinquents . .. : . Normal. 


8 sexual perverts R i : Pe 
11 epileptics with aggressive ten- 
dencies . : : ; . Io abnormal. 

These writers have been impressed by the similarity of their findings to those 
obtained in young children showing temper response to frustration, and suggest 
that the abnormality in the E.E.G’s. points to a failure of development in the 
central nervous system. “It fits in with our psychiatric, biological and social 
conceptiéns of psychopathic personalities.” Secunda and Finley by the same 
method have reported their E.E.G. findings in 143 children presenting behaviour 
disorders, and have compared them with 76 normal controls. The type of behaviour 
disorder was stealing, sexual misbehaviour, temper tantrums, truancy. Of those 
143 Children 51 per cent. had abnormal, 23 per cent. had borderline, and 26 per cent. 
had normal E.E.G’s.; of the 76 controls, 15 per cent. had abnormal, 17 per cent. 
had borderline, and 68 per cent. had normal E.E.G’s, 

As a result of their work they suggest that the E.E.G. may be a measure of the 
delayed development of the cerebrum, or may point to the presence of some patho- 
logic factor. | 

e From the angle of clinical and pathological correlation Chornyak has commented 
on the egocentricity of the psychopath, and. correlates this with the possibility of 
damage to the most recently acquired areas in the cerebrum. 

The above studies are an indication of the efforts which are being made to under- 
stand this difficult type of case-material, and I feel sure that the authors mentioned 
are only too ready to agree that their results and suggestions must only be regarded 
as tentative. | 

From the wider angle of social and economic life I have mentioned a number of 
issues which are of vast importance, but if I had to pick out a more specific factor 
I might stress the significance of illegitimacy as a source of personal disintegration 
leading to the prodyction of the psychopathic state. I have been impressed by the 
findings in an admittedly very hasty and superficial review of a group of 34 illegiti- 
mate persons whom we have had under observation. Approximately 50 per cent., 
and that is making a conservative estimate, presented the picture of a psychopathic 
state, because a fair number of those who exhibited depressive and psychoneurotic 
reactions occurred in psycho-biological immature types. Since then, the above 
findings have received confirmation from a monograph by Hans Binder entitled 
Die Uneheliche Mutterschaft (illegitimate pregnancy) which has been reviewed 
by Diethelm. Binder made an analysis of 350 cases of illegitimate pregnancy from 
material supplied by the municipal social agency of the city of Basle. Of this 
group one-third were considered normal, one-sixth oligophrenic, and one-half 
psychopathic. It was noted that one-third of the women were under 20 years ; 
the love factor had often never entered into the matter; and in many instances 
there was hatred towards the unwanted child. It is easy to understand how under 
such circumstances discordant family life, lack of parental affection, poor school 
records, and insecure living conditions might be originated and lead up to conduct 
disorder of an anti-social type. 

Michaels and Goodman in their discussion of the relationship of enuresis to 
neuro-psychiatric disorders point out that enuresis may be regarded as an indication 
of an ill-balanced personality. In a series of 1,000 cases by farthe highest percen- 
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tages were in the psychiatric behaviour problems, the psychopathic personalities, 
and the mentally deficient. They quote Hirsch as stating that in 367 delinquent 
boys 32 per cent. were enuretic, and nearly 95 per cent. who were enuretic persisted 
beyond 11 years of age. 

All the above reports, then, point to something lacking in those qualities, those 
intangible forces which are essential in forming the being who reasons, judges and 
has control of his instinctive and emotional feelings. Many of the difficulties may 
straighten out in the process of ageing; they must not be over-emphasized, but 
only be utilized as indicators rather than in any more definite way. 

Those cases we now call social problems, behaviour difficulties, and so on, were 
often merged in the population of our industrial schools, Borstals and prisons, and 
psychiatric interest, if aroused at all, was extremely casual. In fact it was only 
when psychotic episodes occurred, or when the offence was constantly repeated, 
that the sanity of the individual was questioned. It is only now when we are 
approaching all such problems from the point of view of aetiology and psycho- 
pathology that a more constructive attitude is being engendered. It is true that 
many people are afraid that the introduction of the term ‘‘ psychopathic state ” will 
so affect criminal procedure as to interfere with criminal justice, but that is not my 
belief provided the diagnosis is made conservatively, and in the light of the entire 
life-history of the individual. That such cases have made a considerable impression 
upon the legal mind is evidenced by the ruling of Lord Alness in his summing up in 
the case of Rex v. Savage: “ Formerly there were only two classes of „prisoner, 
those who were completely responsible, and those who were completely irresponsible. 
Our law has now come to recognize in murder cases a third class, those who, while 
they do not merit the description of being insane, are nevertheless in such a con- 
dition as to reduce their act from murder to culpable homicide . . . there 
must be weakness or aberration of mind ; there must be some form of unsoundness ; 
there must be a state of mind bordering on though not amounting to insanity ; 
there must be a mind so affected that responsibility is disminished from full respon- 
sibility to partial responsibility : the prisoner in question must only be partially 
responsible for his action.” That statement fits accurately and makes allowance 
for the mitigating circumstances which, invariably, are present in the life-history 
of the psychopath charged with serious crime. Although Lord Alness applied ‘his 
dictum only to murder cases, yet it would seem reasonable enough to extend his 
broad-minded ruling to-cover cases of assault, sexual offences, and other forms of 
criminal and civil offences. I say this not with the idea that such cases should be 
treated with more leniency, but rather with greater discrimination, both as regards 
sentence and discharge. 

For instance, recently a brutal murder was committed ‘in Edinburgh by a man 
whose life-history showed clearly that he had a psychopathic personality. On that 
account he did not receive a capital sentence, but was sent to penal servitude for 
life. His counsel appealed against that sentence on the basis that his client had 
not been wholly responsible for his actions and therefore should be treated with 
greater leniency. The appeal, rightly, I think, was rejected, because it was held 
that a man only partially responsible was in reality much more dangerous than the 
person in fuller possession of his senses. 

It is obvious enough that long before psychopathy becomes a public matter it 
has frequently given parents much anxious thought in relation to the future of 
their offspring. Furthermore, such cases have a wide prevalence, involve failure in 
all social classes, and individuals who have had all the advantages of birth, breeding, 
wealth and social position. 

But almost the most specific manner in which the psychopathic state shows 
itself is in the act of suicide. Wilson has referred to this point in his paper on 
“Suicidal Compromises.”’ Suicide epitomizes life’s failure, a tragic retreat from 
reality, an indication of something lacking in that sterner stuff which overcomes 
difficulties, and persists in striving. Suicide and depression have always been 
closely associated, but more often than not the act of suicide is the sudden impulsive 
aggressive response of the person lacking in balance, the person who acts on the 
spur of the moment. The courts are recognizing this ; they even sanction the diag- 
nosis of a temporary insanity. Suicide or self-murder and homicide are essentially 
the same, at least they demonstrate the same principle—they are similar twins— 
and if this is so we can, with an easy conscience, advocate a| more understanding 
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attitude towards those who attack others. To justify that position, if such justifi- 
cation is needed, I would refer you to an admirable study of the Italian boy, Gino, 
I7 years old, who murdered his mother, which has been presented in book form 
— Dark Legend—by Wertham. Wertham tells how on meeting the boy he was 
fascinated by the paradoxical situation—a smiling, friendly young man with no 
visible*signs of a deranged mind, who professed that he was glad that he had com- 
mitted the terrible crime of matricide, the least frequent of all kinds of homicide. 
In his discussion of this case Wertham rejects the view that this boy corresponds 
to any of the better known categories, but advances reasons to prove that Gino’s 
impulse stemmed from a deeply submerged unconscious conflict. He uses the case 
as an example of katathymic thinking—a condition which he defines as one in 
which the relationship between logical thought and emotional feeling is disturbed in 
a special way. In such a condition the thought processes become rigid and canalized 
tension gradually increases until the crystallization point is reached when the violent 
act is perpetrated. Following the deed the tension disappears and some time later 
insight is established. While I admire Wertham’s sympathetic analysis of the 
above case, yet he appears to me to pass over lightly many episodes in the boy’s 
earlier life which were significant, and he described a situation which occurs, not 
rarely, but repeatedly in persons of the psychopathic type. I am not frightened 
that the diagnosis of psychopathic state will be overdone. For instance, out of a 
series of 47 murder cases the psychopathic state could only be advanced in four 
instances as a mitigating factor. Ina series of 27 cases of serious assault, seven 
only were regarded as psychopathic. 

I am satisfied that as a result of the analysis of such material the position is not 
likely to be over-stressed and more justice will be done, and a clearer conception 
will be obtained of the psychopathic person. 

Sexual offenders, and those cases which constitute the predominantly inadequate 
and predominantly creative groups, all show that peculiar lop-sidedness of develop- 
ment or blunting of their emotional lite which prevents them reaching a mature and 
completely responsible level. “The problems presented by such cases are often 
most difficult to evaluate, and each group would require a separate discussion by 
itself, but it serves my purpose in this brief presentation merely to emphasize their 
social significance, and to indicate the prominent place they occupy in our psychia- 
tric hierarchy. All such cases have, I believe, a much closer relationship to the 
psychoses and psychoneuroses than has been properly appreciated. I have par- 
ticularly in mind those cases which I can only describe as exhibiting malignant 
psycho-neurotic reactions, persons who irrespective df every or any form of treat- 
ment—psycho-therapeutic or otherwise—continue to lead selfish, individualistic 
existences. Usually such malignant reactions have been related to a schizoid 
component, but in fact they are, I believe, much more closely allied to that psycho- 
biological immaturity which constitutes the psychopathic state ; it is the presence 
of that factor which makes their treatment so difficult, but yet so intriguing. | 

There are those who hold the view that the psychopath does not possess the 
stuff on which to build, and that wemust content ourselves with compromise adjust- 
ments which may enable the individual to live satisfactorily in terms of his limita- 
tions. That is true only so far—the stuff is there, the potentialities are very great 
indeed, and many can be readjusted. 

In this brief discussion I trust I have stressed sufficiently the significance of 
psychopathic states as a medico-social problem, and as one which can only be 
adequately met by pooling the resources of the community. To carry conviction 
to the public and to the legal profession we must be united medically in believing 
that this concept of what constitutes the psychopathic state is real, specific, some- 
thing which we can uphold in a court of law, and something which we believe 
differentiates such 4 person from one who is guided by reason, free-will, forethought 
and judgment. The constitutional basis af this disorder is as definite as occurs in 
the intellectually defective, the manic-depressive, schizophrenic, and epileptic 
reaction types, and on that account it must always be regarded with great gravity, 
but not with undue pessimism. For in all such disorders much can be accomplished - 
by personal understanding, by training, by careful control and management of the 
environmental factors, and even by more specialized procedures depending on the 
physical, biochemical and neurological components. To-day we are being impressed 
by the astounding results of electric shock therapy in cases which may have been 
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of long stąnding, and it may be that by development in technique, by regulation 

of dosage, and by application at the appropriate time, results can also be obtained 

in this group of cases. We may also expect much from the developments of bio- 

- echemistry and pharmacology. At this point I may be allowed to anticipate the 
remarks of the representatives of the military forces by saying that psychopathic 
persons are not likely to make good soldiers. Many parents of such cases regarded 
the war as a godsend. Here at last, they thought, would be a method whereby 
their ditħcult sons and daughters would be made to conform, and in any case they 
would rather have them die in a burst of glory on a foreign field than burden the 
home front, which otherwise they were almost sure todo. But unfortunately those 
I have known in civil life who have been enlisted have not done well, and have soon 
been boarded out of-the Service. 

To develop real preventive measures we require to go right back to the beginning 
of life, to give more thought to the birth of healthy children, and to their develop- 
ment under such social and economic conditions as to provide an equal chance 
with their better-endowed neighbours. To effect this we require a higher sense of 
social values, a new medical orientation, and a determination to pursue what we 

‘now call a positive health policy. To enable us to do this, all of us, whether we be 
doctors, lawyers, social workers, or intelligent lay people, must be deeply interested 
in the problem of human betterment, both as it affects the individual, and the 
preservation of society. Social service, Child Guidance and Child Welfare Centres, 
Children’s Courts, the Probation system, Approved Schools, Borstal Institutions, 
and not least, medical education are all in a stage where they are susceptible of 
much greater development, and in the forefront of preventive medicine. 
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TYPES OF PSYCHOPATHIC’ PERSONALITY. 


By A. A. W. PETRIE, M.D., F'R.C.P., Lt.-Col. R.A.M.C., 
Medical Superintendent, Banstead Hospital, Sutton, Surrey. 


THE multiplicity of classifications of the psychopathic personality shows how 
important it is that a definite effort should be made to limit the syndrome, and to 
prevent a number of indefinite conditions being classified under this heading. The 
greatest danger appears to be to allow any prepsychotic state to be labelled with 
this diagnosis. If there is slight but definite evidence of an abnormal psychotic 
state, this diagnosis should be made. As pointed out the inclusion of the milder 
cyclothymic cases and early schizoid cases under the heading of psychopathic 
personalities complicates and confuses a type of psychiatric work already vague 
and indeterminate. 

The essential feature of the psychopathic personalities is that they are unable 
to adapt to their environment, and this applies whether their environment is the 
ordinary environment of civil life, or involves the more exceptional and changing 
adjustments needed in the Forces. The reasons for this failure to adjust vary. 
There is the type in which the individual.is deficient intellectually, and this is the 
basis of a considerable group who fail in the Forces, as their subnormal mental 
equipment has just sufficed for the limited and familiar environment of their civil 
lives, but becomes overstrained, particularly if they find themselves in units which 
demand initiative. With the development of the selection of personnel in the 
Forces, less failures should result from those who give trouble through inability to 
nse to the requirements of a new situation. Those who failed from this cause 
have usually been between the mental ages of 9 to r1 years, those above this age 
being able to adjust and those below being obvious on entrv. 

While intellectual defect may be present both in the aggressive and inadequate 
psvchopaths, it is among the former that we find cases which closely resemble the 
debated syndrome of the moral defective, namely, the defectives who exhibit vicious 
moral propensities from an early age, upon which punishment has no effect, so as to 
necessitate care and control for the protection of others. At times those classified 
under this heading do not show an intelligence quotient below normal, although’ 
intellectual defect should be an essential criterion of the condition. 

Eliminating those who show no intellectual defect, we have to consider those 
who exhibit temperarhental or emotional instabikty, or other evidence of abnormal 
mental make-up. There is a temptation to classify as psychopathic personalities 
all those who show a rather slight and indefinite degree of mental disturbance which 
hardly justifies a diagnosis of a definite psychosis. Obsessiorfal impulsions such 
aS those exhibited in kleptomania have been included, and sexual perversions or 
inversions are another group generally classified under this heading, and if com- 
bined with emotional instability develop a rather indefinite syndrome still further. 

The schizophrenic and paranoid group, ‘where symptoms are indefinite, are 
likely to be included among the psychopathic personalities. The contentious, 
litigious type is generally verging on the paranoid group. Where schizoid symptoms 
are evident it is far better to classify such cases among the schizophrenic group. 
When paranoid symptoms are present, the case should be diagnosed appropriately. 
There is no doubt that a number of difficult and elusive cases which belong to 
these groups tend to be diagnosed as psychopathic personalities—an unnecessary 
extension of an already large and indeterminate group. 

The epileptic group verges closely on a certain type of psychopathic,personality. 
Indeed, the electro-encephalogram has shown that latent cases of grand and petit 
mal may really be the bases of periodic unexplainedpabnormal,conduct: At times 
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the history will show that during childhood fits have occurred, and that the 
abnormal conduct is either due to post-epileptic states in which the fits have not 
been obvious, or that the abnormal conduct has been exhibited in a post-epileptic 
state, the basis of which has not been suspected. The electro-encephalogram 
has definitely enlarged the conception of epilepsy, and explained abnormal 
conduct as due in some cases to latent epilepsy, and clinical evidence supports 
this. 

The psychopathic personality with temperamental instability verges on the 
cyclothymic state, and where excited and depressive phases occur the diagnosis 
of a manic-depressive psychosis is probably to be preferred. Emotional instability 
will, however, undoubtedly occur among those who can be genuinely classified as 
pure psychopathic personalities. 

Having eliminated some of the factors which may complicate a diagnosis of 
psychopathic persanality, we come to the basis of the condition, namely, a person 
who, owing to temperamental instability or other causes not due toa definite neurosis 
or psychosis, is unable to adjust to his environment and conform to normal usages. 
There is an emotional lack which prevents the development of the altruistic senti- 
ments leading to abortive moral sense. 

These cases have been divided into the foll6wing groups by Henderson : 

(t) The aggressive psychopathic personality. 
(2) The inadequate psychopathic personality. 
(3) The creative psychopathic personality. 

In the series under discussion rather more than 50 per cent. were aggressive 
psychopaths and rather less belonged to the inadequate group, while a number 
exhibited mixed symptoms. 

Certainly, among Army cases, the creative psychopathic personality is rare, but 
some cases have occurred where intellectual and highly capable personalities have 
been unable to give proper and adequate service owing to temperamental instability 
associated with sexual perversions and other causes. The highly intellectual 
type often find it difficult to adjust to their environment in the Army, especially 
when their high talents are no longer properly appreciated. A sculptor who made 
army models useful for training purposes satisfied in this way his outstanding 

constructive ability. From a national point of view persons a gifted 
should be employed in relation tò their special talent. 

The inadequate psychopathic personalities will always form a large proportion 
of those found unfit for service, the constant struggle owing to defect in intellect 
or character supplying the reason for the failure. Most of this group will genuinely 
assert that they have tried and failed, and that they feel it impossible for them to 
try to give any further service. Their judgment as to the value of their services 
is often reasonable, and although unwillingness may at times be a feature, it is not 
prominent, and regret and failure is the feeling of many of this type. 

The aggressive psychopathic type provides the bulk of cases which cause difh- 
culty. Indeed, not infrequently such cases may be complicated by unwillingness, 
and clever calculation of advantages to be gained by discharge from the Service, 
and this may complicate an already difficult problem, but such factors may also 
occur among the inadequate group. The aggressive psychopathic group contains 
many of the rebel class, who react against any authority, and whose resentment 
against dictation isetransferred from their home surroundings to that of the Service 
authorities. Such cases may be recidivists who have a record of civil crime, but 
often they have merely a record of Service default against discipline. The problem 
is aggravated by the fact that such cases are more difficult to deal with under 
‘‘ peace-time ’’ army conditions, and given the outlet of actual active service con- 
ditions adjust better. The unstable psychopath forms a sub-group of this type, and 
it is here that the researches of Hill and Watterson are so interesting. They found 
a cortical dysrhythmia present in 60 to 70 per cent. of such cases. At first they 
considered such findings an indication of an epileptic tendency, but -increasing 
knowledge showed that a separate group was being involved, not a real epileptic 
type, but, nevertheless, a type showing cortical dysrhythmia, suggesting a mental 
instability, as a basis of this abnormality. 

At present such cases must be considered fully responsible for their often greatly 
asocial conduct—a question of considerable medico-legal importance. Whether 
such abnormality should be considered a mitigation of asocial.conduct will be much 
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debated. In the present state of the law, whether civil or military, the answer 
will be “ No.” In any case, it could only be considered a mitigation of impulsive 
conduct, and where there is evidence of careful and cold-blooded planning of asocial 
conduct there can be little doubt in assigning full responsibility. An example 
can be quoted where two such types, one of whom showed an abnormg]! electro- 
encephalogram of the kind seen in aggressive psychopaths, conspired together to 
overpower the guard and afterwards escape from their unit after threatening their 
unit with a Bren gun. Such deliberate conspiracy cannot be discounted by any 
explanation of cortical instability. Similarly, a carefully planned attack resulting 
in murder can hardly be absolved on a basis of uncontrolled and impulsive conduct. 
The combative tendency and fighting value of the genuine members of this group 
is not inconsiderable. Their instability and egocentric reaction often render them 
useless to the Armed Forces. At times they can render most valuable services, 
and are potential winners of the Victoria Cross. Usually their disordered conduct 
makes it pecessary to remove them from the Army without their having any chances 
of combative action. 

The vain exhibitionist is a variation of the aggressive psychopath—the person 
who wears medals to which he is not entitled and tells fantastic stories of his 
bravery and efficiency. Such cases can cause endless trouble in tracing their 
delinquencies. A man who wore a D.F.M. and described his bravery in the air over 
Dunkirk, was found never to have flown, and to have entered and failed to become 
a butcher and cook in the R.A.F.—a typical gulf between faulty reality and 
achievement in fantasy. 

The sexual group, generally speaking, tend to divide into the active and aggres- 
Sive, and the passive and inadequate types. The active type may come under 
observation either as a result of incidents, or, possibly coincidentally, owing to 
other symptoms of instability. It seems likely that many do not pass under 
psychiatric observation. The passive group may exhibit their own homosexual 
trends, or may come under observation owing to the advances of others. Some 
cases who appear to have been able to adjust in civil life find such adjustment quite 
impossible under service conditions, their feminine type of build inevitably attract- 
ing attention; a case of early dystrophia adiposo-genitalis came into this group 
recently. 

The type sometimes calied the escapist may’ fall mto either the inadequate or 
aggressive groups. Many of these people realize how defective their services will 
be, and both consciously and unconsciously endeavour to evade service that they 
feel they will be unable to perform. Unworthy considerations of financial gain 
will often arise sometimes quite crudely expressed in the more elementary types. 
Aggressive types will boldly express their feelings and aspirations and defend them. 
At times those who are little influenced by fear will calculate cunningly the 
advantage that may be gained by evading service. 

A difficult type to assess is the group who seek safety behind a religious guise. 
Some of them are genuine, many are not. Jehovah’s Witnesses and adherents 
of the Oxford Group may be cited.as types and in many cases the rationalization 
to avoid danger is thinly disguised. Some of the genuine cases approximate to the 
paranoid types, being quite irrational. 

An older type among veterans of the last war comes vaguely near to the paranoid 
group. Psychopaths who have been officers of the last war, and have attained some 
distinction in civil life (in one case mayor of his borough), have completely failed to 
adjust to changed conditions, to which they have voluntarily submitted themselves, 
and have to be removed in their own interest, and that of the Service. 

The type who, while intellectually suitable for commissioned rank, have failed 
' to obtain it, owing to defect in character, also tend to become paranoidal, and need — 
at times removal from the Service owing to their abnormal reactions. 

All these cases form a most difficult group, demanding great judgment in 
assessment. Failure to discriminate leads to evasionists imitating those who they 
feel have been unjustly allowed to evade service. How far the comparatively 
normal psychopath should be allowed to profit by his abnormality will always be 
debated. The one criterion for the medical officer should be, ‘‘ How far can this 
man give effective service?’’ If unable, the Service should be relieved of his 
presence, or, if he can be persuaded to render himself useful, he should be induced 
to serve. 
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SOME EXPERIENCES AMONGST NAVAL PERSONNEL. 


By Surg.-Capt. DESMOND CuRRAN, R.N.V.R.; 
Chief Psychiatrist to the Royal Navy. 


 [Abstract.] 


RETURNS have been available since the early days of the war of naval cases 
diagnosed as suffering from neuropsychiatric disorders admitted to the various 
R.N. hospitals and sick quarters in Great Britain. The following table gives an ` 
indication of the relative frequency of the different diagnostic groupings for the 
year 1940. These figures are in certain respects misleading. For example, 
uncomplicated cases of head injury would seldom be included. 


‘A. Psychiatric—72 per cent. 


Mental defect : . 3 per cent. 
Psychoses . : -7 A (schizophrenia 1°75 per cent., 
mania 0'5 per cent., melancholia 


4 per cent., ‘‘ psychosis ” 0:75” 
per cent.). 
Psychopathic personality 5 i 
““ Neurosis ” 3 v- 57 - 


B. Neuropsychiatric—18 per cent. 
Epileptic suspects ‘ 7 per cent. 


Head injuries ; - 75 » 
Cerebral vascular disease 1'o Pe 
Neurosyphilis ‘ = O75 » 
Alcoholism . ; . IO a 
Other ; ‘ - O75 4 


c. Neurological (vartous)—10 per cent. : 
| As regards disposal and relapse, some indication is given for the same year 

(1940) in the following table. The first column indicates the proportion sent back 
to some form of duty, and the second column indicates the proportion of those sent 
back to duty who were known to have relapsed within that year as judged by 
readmission to hospital : 


Psychopathic personality . 32 per cent. : 14°5 per cent. 
Epileptic suspects . : 23 i 3 17 » 
Alcoholics : F ; 59 $ ; 14 » 
Neurosyphilis . ; 6 : 50 »» 
Head injuries . 5 : 52 - ; 6 » 
“ Neurosis” . ; ; 60 i : 75 ii 


The numbers concerned in certain groups were too small for these figures to 
possess much meaning. 

During the year 1941 “ psychopathic personality ” as a primary diagnosis 
showed a slight but significant increase from 5 per cent. to 7 per cent. of the total. 
It is probable and indeed almost certain that only the more aggressive types of 
psychopaths would be included. The incidence of this diagnosis in one of the 
naval neuropsychiatric units, which now forms an integral part of most of the main 
naval hospitals, would probably give a more accurate picture (of the size of the 
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problem in men admitted to hospital. In one of these units “ psychopathic 
personality ” accounted for 12 per cent. of all the neuropsychiatric admissions 
during the year 1941. 

Turning to men seen as out-patients or on the “ attending list,” the figures 
available from a large series seen by a neuropsychiatric specialist at one of the 
main naval depots are of some interest and are rather encouraging. One of the 
main functions of a neuropsychiatric specialist in wartime is to decide what cases 
should not be taken seriously in the sense that they do not need hospital care. 
It is unnecessary to emphasize the dangers and loss of man power due to unwise or 
unnecessary hospitalization. In this particular naval depot, only 6:4 per cent. of 
all cases seen were referred to hospital, 3:3 per cent. were invalided directly without 
being admitted to hospital at all, and all the rest were kept at some form of duty. 
Of all cases seen, 6'8 per cent. were diagnosed as ‘‘ psychopathic personalities ” 
and 16 per cent. as ‘“‘ constitutional inferiors,” whilst the diagnosis of mental defect 
(or pérhaps, as it should be called, ‘‘ subnormal intelligence,” for few or any were 
certifiably defective in the medical sense) was made in 4'7 per cent. 

In this same depot just over 5 per cent. of the cases seen had committed some 
offence, and were referred for a psychiatric report ; and in about 8o per cent. of 
these disciplinary references, no medical reason was found why disciplinary action 
should not be taken. 

It will be seen, therefore, that what have been regarded as being primarily 
manifestations of psvchopathic personality in some form accounts for a substantial 
proportion of naval psychiatric work. On the whole many of the men so diagnosed 
respond to the treatment pretty well and haven't done so badly. It may well be 
that many of these cases should have been regarded as * psychopathic reactions ”’ 
rather than as examples of ‘‘ psychopathic states,” and that the latter term should 
be reserved for those who show a persistent abnormality of behaviour in almost 
any circumstances. Be this as it may, it would be convenient to have some term 
to describe these often violent transient episodic but modifiable reactions that are 
so frequently to be seen in wartime, in which there is little evidence of a persistent 
affective disorder. 

Now although the service prognosis for many “ psychopathic reactions ’’ seems 
to be reasonably good, the same cannot, of course, be said for those who suffer 
from pronounced personality disabilities of long standing, i.e. men whom all would 
agree to regard as psychopaths. These cases present an extraordinarily difficult 
problem in disposal and treatment. It is unfair from every point of view to inflict 
really unsatisfactory and unreliable men upon a ship’s company ; but on the other 
hand, to invalid such individuals creates a bad precedent and is bad for morale. 
Broadly speaking, the policy adopted in the Navy is to invalid those who show in 
addition to their abnormal character affective symptoms which by their intensity 
and duration seem to qualify them as medical cases. It is difficult to see why the 
possession of an abnormal character without symptoms should be regarded as 
constituting a medical problem, although this type of personality is, of course, a 
frequent setting in which symptoms develop. The neuropsychiatric specialists 
therefore write a report about certain of the men they see to the effect.that there 
seems to be insufficient evidence to justify invaliding on medical grounds, and 
suggesting that they should be considered by the executive authorities for a special 
rehabilitation unit. The majority of such cases are deserters who, both in fairness 
to themselves and others, no reasonable person would desire in their present con- 
dition for ordinary duty ; many, in addition to desertion, have constantly been 
reporting sick. ‘This unit is run under strict discipline, discipline of the executive 
authorities with the assistanee of medical officers specially selected for the purpose. 
The men are sent there for a minimum period of three months. They are usefully 
and healthily employed and undergo a strenuous physical training. So far the 
results have been encouraging. Thus of the first 49 ratings who up to June, 1042, 
had been in the camp for three months and more, 11 had been passed fit for general 
service at sea, 14 for various duties (coaling, boiler cleaning and the like ashore), 
1 was discharged from the Navy, and 3 had been transferred to hospital for 
invaliding. 

One of the main advantages of the institution of such a unit is its imponderable 
but undoubtedly real influence in preventing others from succumbing to personality 
disabilities which makes them unfit for sea service ; but, there can also)be-no doubt 
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about its value for the men who are sent there. Many have attained a degree oí 
physical fitness which they certainly never possessed previously. They have 
shown others, and above all, have learnt for themselves, that they were quite 
capable of doing a really hard day’s work. There can be little doubt that as the 
result many of them have gained in self confidence and self respect, and now stand 
a much better chance of becoming and remaining useful members of the community, 
even if they cannot become useful members of a combatant unit. This must, after 
all, be recognized as beyond the capacity of many’ of the constitutionally timid. 
From the point of view of psychiatric selection, it is also a striking and encouraging 
fact that only such a small minority should have developed symptoms which 
necessitated their diseharge on medical grounds. 

In one naval depot about 4 per cent. of the men seen have been recommended 
for this form of rehabilitation. 

It is, of course, too early to speak of the ultimate results that may be obtained 
or of the number that will relapse; but it can be said that so far this interesting 
experiment has justified itself, and that something on these lines would seem to be 
the least unsatisfactory solution of the problem of a certain type of psychopath in 
wartime—and perhaps also in peace. 

It has only been possible in this brief presentation to touch upon a few topics, 
which it is hoped may be dealt with more fully at a later date in the light of further 
experience and more detailed study, i 


r “ Psychopathic Personality in Officers,” by Major D. C. Carrott, M.A., M.R.CS.. 
-L.R.C.P. 


‘ Experiences Amongst the Royal Air Force,” by Wing-Cmdr. R. D. Giuesrte, 
M.D., F.R.C.P. 
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{ Discussion. 


m 4 

Lt.-Col. A. A. W. PETRIE, who opened the discussion with his paper on “Types of Psycho- 
pathic Personality,’’ said before discussing this subject : 

I would like to make a digression on a point raised by Prof. Henders@ in regard to social 
medicine. He urged the importance of preventive mental health in any such development, 
and I would like to emphasize this. It would be a great pity if the selection work undertaken 
by the Services in classifying and grading individuals and fitting them for the most suitable 
employment was allowed to lapse, as such work should form an important element in any 
properly constituted mental health service. 

Prof. Henderson also raises the question of the respansibility of the psychopathic personality, 
and quotes Lord Alness in suggesting that there may be persons only partly responsible for their 
actions, and the work of Hill and Watterson with the electro-encephalogram supports this. 
They may be most dangerous, and it raises this questiqn as to how far some form of preventive 
detention should not be available before they commit murders and other asocial acts against 

he community. As the law stands they are legally responsible, and must be punished ‘for their 
actions. 

Itis interesting to note that a recently executed murderer had an abnormal EEG, but all 
the medical opinion concerned considered he was responsible for his actions. É 


Dr. W. H. SuHeprey (Wdrlingham Park Hospital): In the face of so many distinguished 
contributors of opinion, it is only because of my special opportunities for observation that I 
venture to offer certain views of my own. It is my privilege to conduct in Croydon, in connec- 
tion with the Warlingham Park Hospital, a clinic exclusively devoted to cases of delinquency 
on remand from various police courts within the. London area. In contradistinction to psycho- 
neurotic or psychotic illness proper, these young people present behaviour problems and dis- 
social conduct of various grades and kinds. Features such as truancy, vagrancy and larceny 
are presented as problems for psychological investigation with a view to guidance and advice as 
to how best they should be dealt with. This clinic also deals with cases presenting features such 
as inadequacy, emotional instability, impulsive behaviour and inability to profit by experience— 
in short, cases essentially presenting psychopathic reactions.. One may claim also experience 
oi not a few young male subjects who, for various reasons, have proved failures in H.M. Forces. 
I have especially interested in the study of constitution in its relationship to mental disorder, 
one has naturally sought for evidence of inherent constitutional defect as a basis of understand- 
ing of the problems such as have been enumerated above—that is to say for a defect state dating 
from birth, and genetically determined. With increasing experience however one has learned 
to appreciate in growing measure the significance of conditional and developmental factors 
operative in many of these cases. To appreciate the genesis of these misfits, the importance of 
early childhood experiences can scarcely be over-estimated. In the case of young males, the 
influence of the mother is of paramount importance or the absence or defect of such influence, 
as the case may be. Were I asked what in my opinion is the most significant single factor in 
the ætiology of Services unsuitability, I would, without hesitation, say persistent urconscious 
erotic fixation to the mother, either as the result of earlier undue maternal solicitude, or the foster- 
ing in childhood, of fear reactions and an undue dependence. That in some individuals a peculiar 
constitutional susceptibility to such influence exists I have reason to believe. Irrespective 
of causation, that certain individuals are psychically unfitted for the Services is only too often 
proved by experience, their psychical weaknesses being only revealed when, for the first time, 
they encounter in masculine associations disciplinary rigour, which contrasts with their feminine 
tendencies. To prevent such individuals so largely foredoomed to failure from entering the 
Services, their recognition is a matter of importance. Features of effeminacy, either of physique, 
dress or bearing, not infrequently can be recognized. A peculiar sensitiveness, such as may be 
expressed in aversion to physical examination or to bathing in the presence of their fellows, is 
worthy of note. Their recognition is the more important, since it not infrequently happens 
that these individuals show actual anxiety to enter the Forces in compensation for their con- 
scious lack of manly qualities. One of my patients, for instance, with obsessional neurotic 
traits in particular, deliberately withheld all information that he had been under treatment, in 
order to enter the Army. To the best of my remembrance he lasted just a fortnight and finally 
narrowly escaped committing suicide, being prevented from jumping from the window of his 
barracks. As regards treatment, I feel bound to say that such conditions cannot be successfully 
conducted under Service conditions. These cases constitute a class psychically unfitted to 


498 DISCUSSION ON TYPES OF PSYCHOPATHIC PERSONALITY.  [Oct., 


meet physical danger or even the training of the three great Services. Disciplinary action serves 
only to aggravate their condition; indeed, it not infrequently happens that they provoke 
punishment in order to satisfy a sense of unconscious guilt. I submit that an endeavour to 
train such material is a waste both of time and effort, to say nothing of the deleterious effect 
upon the subject. The solution of the problem lies in their recognition and exclusion at any 
rate from the fighting Services. 

As regards the medico-legal aspects of psychopathic personality, this subject to me is of 
far greater importance. One deals with young people referred from the courts because the 
magistrates to-day appreciate that there is more in their behaviour than meets the eye; they 
have learned to know that many cases of delinquency require deeper ungerstanding. l cannot 
go into any great detail about this moge generally, but will take this opportunity to tell you 
something about one particular case because of its especial interest. The case in question came 
‘under our care at the hospital over four years ago and is with us still. One afternoon a woman 
came along to Warlimgham with her daughter, aged 18, a bright, attractive girl, intelligent and 
outwardly normal. The girl came as a voluntary patient, but the mother drew me aside and 
said that the police had told her that the girl should be brought, she being willing to come. Thev 
had come from an inquest on a child found dead whilst in the daughter’s care, she being the child's 
nursemaid. The mother said that the girl, Mary, had impulses to do terrible things; that 
she had set fire to houses, and what was even worse and disturbed the mother more, was the 
fact that on two previous occasions, in different homes, where she had beén in charge of a child, 
the child-had been found dead. In each such case an inquest had been held, Mary being the 
principal witness. One quickly sensed that one was faced with the probability of triple murder. 
I admitted the girl in the usual way and talked to her in particular regarding her alleged ten- 
dencies. She admitted to having set fire to houses, and said she felt impulses to do terrible 
things for reasons which she did not understand. She did not at that time admit having beem 
instrumental in the death of the children. Some weeks later she sent for me and said she wished 
to talk to me alone. She stated forthwith that she had killed the three children, in each case 
by smothering. Confronted with this confession, no other course than its communication to 
the police was deemed possible. Through official channels the matter was submitted to the 
Director of Public Prosecutions, who, in his wisdom, decided on no further action provided the 
girl be kept safe. For us, however, remained the problem of determining what underlay this 
girl’s conduct. As already stated, she is intelligent, indeed a scholarship girl; moreover she is 
ordinarily pleasant, and apart from these emotional impulses, which,she neither understands 
nor can control, appears a very normal sort of girl. I have spent a good deal of time trying to 
analvse her condition, and feel that at last I have reached a basis of understanding which I will 
now submit to you for your own judgment. The girl has been, and still is, particularly attached 
to her father; of this there can be no doubt. She has an even greater unconscious emotional 
fixation on her father, and we know that such fixations in young children, girls especially, are 
the rule, and that they have a sexual significance. At puberty we know that under the influence 
of endocrine activity, there occurs a heightening of psycho-sexual tendencies. It so happened 
in Mary’s case that at this vital time, viz. when she was 134 years of age, her mother presented 
the family with a baby sister and Mary was sent out to other people’s homes as nursemaid. 
Though repression had withheld from her consciousness recognition of the fact that she hated 
that baby there can be no shadow of doukt; the baby was her father’s baby, and her mother, 
to whom she is consciously unsympathetic, had at that time become her unconscious rival for 
the father. The primitive mind knows no morality. She could not smother the baby in her 
own home without incurring her father’s anger and the loss of his love, but in other people’s ¢ 
homes she was given charge of children with tragic results, and I submit to you that her actions 
were the outcome of repressed hate, based on what had happened in her own home. That so 
long as she retains these propensities she must be kept safe no responsible mind can doubt. 
You may well ask whether we shall ever know that she has lost them, and further whether any-. 
thing beyond the achievement of understanding can be done to assist her case. I would say 
there remains, by entering an emotional relationship with her, the possibility of my assuming a 
parental role, and ultimately assisting her to self-understanding. Already time has passed ; 
it will soon be five years since she entered Warlingham, and I think it reasonable to hope that 
the added endocrine activities of puberty are subsiding, and that a balance is taking place. 
One knows that murder is murder, and that the gravity of her tendencies cannot be over-esti- 
mated; nevertheless in the light of understanding one cannot but feel a certain sympathy 
towards her. One knows only too well also that the delinquent is all too often misunderstood, 
and indeed does not understand himself. Their actions are anti-social and not uncommonly 
against the law, but there remains for us as exponents of psychological medicine an increasingly 
important role, namely, to assist the law to a fuller understanding of those who do not under- 


stand themselves. 


Dr. A. P. RossiteR Lewis (H.M. Prison Service) felt that since psychopathic personality 
seemed essentially a disorder of conduct, and, therefore, usually brought to light in that way, 
he would balance the scales in the discussion by a short reference to psychopathic personalities 
as met with in prison work. He had been associated with prisons for about five years, and during 
the last three years he had been largely responsible, as had apparently the previous speaker, 
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in dealing with cases from the courts in London, Middlesex, Surrey and Croydon areas, of delin- 
quents between approximately 16 and 23 years of age, and reporting upon their mental and 
physical states in relation to crime. 

The points made by Prof. Henderson seemed to fit exactly the opinions he himself had 
formed during the last three years. The types one saw in what one might call an adolescent 
criminal population as seen from within the walls were not necessarily all psychopathic personali- 
ties ; no one would accept the old view that they probably were; at the same time he had seen 
an extraordinary variety of these so-called psychopaths. He wished to ask one question of 
the speakers. He had not heard mentioned the possibility of psychopathic personality following 
unrecognized encephalitis, and since most people would agree that in post-encephalitics one did 
get vicious propensities and conduct disorders, it seemed to be a real point—were most of the 
so-called psychopathic personalities really post-encephalitics ? 

Encephalitis might occur amongst children or young adults more or less as an influenzal 
infection and pass unnoticed. This was brought home to him just recently when a case occurred 
which was reported in the papers of a young man, a soldier, murdering a small child. He was 
brought up at the Old Bailey and the defence produced an electro-encephalogram, but was 
unable to show conclusively that he was abnormal. For 12 months he had had that young 
man under his care at a Borstal Institution, and came to the conclusion that he was of sub-average 
intelligence plus psychopathic personality. There was a significant history of delinquency 
after the age of 11, and his foster-mother said that at 10% years of age he had an illness which 
was, at the time, diagnosed as sunstroke. He wondered if this was really encephalitis, and perhaps 
his later stage was post-encephalitis. 

Other cases had shown that the intelligence of these subjects might be subnormal or, on the 
other hand, extremely high. He had one young man in the latter category who joined the Army 
as a private. He was of illegitimate birth (again, an important point). He was not satisfied 
with being a private and wanted to become an officer. He went to Victoria Station dressed in 
officer's uniform, spotted a battalion going on to a train, held them all up and told them to report 
back to barracks and then disappeared. Subsequently he held a party at a large hotel, costing 
£300 or £400, and disappeared again. He turned up later and had a term of imprisonment. 
The speaker went into the case in great detail. The man was well educated and capable, but 
there was obviously some maladjustment somewhere. Whether psychopathic personality 
in this instance was inherent or due t¢é.environmental causes was extremely difficult to assess. 


Dr. J: E. MippLemiss (Leed#Mental Health Service) said that his only justification for making 
any observation on this subject was derived from three aspects. First of all it was his duty to 
certify mental defectives for the City of Leeds, which duty he had carried out since the inceptjon 
of the Mental Deficiency Act. Secondly, he had to attend medical boards as No. 1 Examiner, 
that is, to examine the nervous and mental system of the patient, and thirdly, in his capacity 
as E.M.S. psychiatrist. 

With regard to the first, his contact with this type of individual in the examination of mental 
defectives, some years ago he read Prof. Henderson’s treatise on psychopaths, and this was his 
first acquaintance with that particular terminology or realization of it as an entity, and he made 
the disconcerting discovery that many cases which he had certified as high-grade mental defectives 
were in point of fact comprised under the term ‘‘ psychopathic personality.” The ditferentiation 
between them and the real high-grade mental defective was extremely difficult, but in so far as 
there was a differentiation it seemed to him to lie in their inability to adapt themselves to social 
conditions of any kind. That was consistent in many cases with a degree of intelligence which 
was rather higher than that usually associated with high-grade mental defect. This was rather 
a confession, but he had no compunctipn; they had to be dealt with in some way and one felt 
that they complied with the conditions of the legal definition, although many of the cases would 
come (more properly) under the description of psychopathic personality. 

Some of the speakers referred to these patients’ inability to adapt themselves to the social 
conditions of civilian or military life. As far as his own contact with them as certifying officer 
was concerned it was with regard to civilian life. The usual history was that the girl (it was 
usually a girl) was not of low grade, but of fairly high intelligence, although definitely subnormal. 
She had had a series of situations which she had never held or which she had left for trivial and 
completely inadequate reasons, also she was emotionally unstable, subject to fits of depression 
or sulkiness ; in fact it was not until the age of puberty or late adolescence that there was any 
question as to her mental abnormality. She generally passed muster at school, and it was only 
when she had to adapt herself to an ordinary social environment that she was found wanting. 
He was not at all sure that the term “* psychopathic personality ” was not much more fitting 
for this type of case. 

Another aspect was as E.M.S. psychiatrist called upon to examine and report upon cases, 
eithes Service or civilian, in E.M.S. hospitals in the West Riding of Yorkshire. There the 
material was of a very mixed nature. He had no figures and could give no details, and any 
remarks he made must be regarded as of an impressionistic nature. The outstanding feature 
of most cases—he thought this applied to some 75 or 80 per cent.—was that one felt they should 
never have enlisted. He was not implying the least criticism of the medical boards because, 
as some of the speakers had emphasized, it was absolutely impossible in the space of a quarter 
of an hour or 20 minutes to form any adequate opinion of the mental(status ofjthe examinee. 
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A low-grade mental defective could be seen across the room, but they were not discussing that 
type. A person who could not adapt himself to normal conditions of life could not be diagnosed 
in that way. The cases in E.M.S. hospitals were very mixed; quite a number would come under 
the definition of psychopathic personality; he could remember seeing some §0 or 60 cases all 
told within the last two years. He could only recall seeing two cases of real psychosis ; many 
of them were psychoneurotic conditions, or conditions which they would call constitutional 
psychopaths. Their histories, as far as one could get them from the patients, showed incapacity 
to adapt themselves; there was also some eccentricity in adapting themselves to communal 
conditions. They did not play games; they were often of the type comprised under the term 
“ effort syndrome,” this being a purely nervous condition. There was nothing organically 
wrong with the heart; they were quiet, of studious habits, and often introverts. Many of them 
described themselves as being ‘‘ quiet ” ; their activities did not call for any comment; did not 
attract notice, under ordinary conditions ; it was only when they were up against Army conditions 
and had to adapt themselves fo disciplinary life that they were unable to conform. They often 
could not do anything active, such as route marches, and for one weason or another they 
failed. ; 

Another outstanding characteristic was that almost without exception their length of service 
was extremely short, rarely more than a few months, sometimes a matter of weeks, and one 
was called upon to make a diagnosis. Im the E.M.S. hospital one had plenty of time to do so. 
They were often referred to the speaker because they had been admitted to hospital for some 
subsidiary physical condition, some somatic condition. In every case a most exhaustive exami- 
nation had been gone through, so that one could take it there was no physical evidence of disease ; 
in so far as the symptoms were somatic they were psycho-somatic. Although the cases were 
mixed, many being of a psychoneurotic type and not conforming to the definition they had had 
at that meeting, yet there was abundant evidence in the great majority that they were unable to 
live the normal life of the community. 

The .only other contact he made with these cases was as an examining medical officer 
to the medical boards. This was not an apologia for himself or for those concerned, but 
he thought the meeting should be made aware of the lack of opportunity of real psychiatric 
examination. It was quite impossible in the short time available to do more than detect the 
most obvious mental abnormalities. There was usually no medical history available, and except 
for the obvious defects there was no opportunity for nfaking an adequate mental examination. 
He believed there was to be an improvement whereby the examiner No. 1 who was concerned 
with the nerve cases was to be relieved of his duty of examinif&ig the eyes, for which relief they 
were thankful, but it was only going a very little way. e 


` 
4 


Sir LAURENCE Brock said that he wished to ask a question which interested him as an adminis- 
trator. They must have been struck by the experience of the Service representatives, because 
all the cases discussed had one salient feature in common, in that they were all ‘cases of men who 
were a very bad bargain for the taxpayer. A great deal of time had been spent in the effort 
to train these men, and a great deal of time had been spent by other people in the effort to treat 
them. How many of them returned to service, possibly only for short periods, he did not know. 
But, even if the proportion of apparent recoveries was fatrly high, it was doubtful whether they 
were likely to be of real value to the Services, and a great many of them certainly represented 
a definite loss to the taxpayer. 

The question he wished to put was what practical steps could be taken to see that men of this 
type did not get into the Services, or if, as in many cases they did, to see that they were eliminated 
at the earliest possible stage. It was a difficult problem both from the administrative and the 
medical standpoint. As far as the mentally subnormal were concerned, a good deal had been 
done to eliminate them by the use of group testing, particularly by the Raven tests. But in 
the case of the mentally abnormal, the problem was much more difficult. As Wing-Commander 
Gillespie had pointed out, there were no tests which could be applied. The Americans were 
tackling the problem, as far as one could judge from the American journal Mental Hygiene, 
by attaching psychiatrists to medical boards, and they were making a great effort to eliminate 
the mentally doubtful. It was easier for them because they had a large margin of manpower, 
and could therefore pick and choose instead of having to be content with eliminating only the 
obviously unfit. Even so, it seemed very doubtful whether attaching a psychiatrist to a medical 
board would really help to pick out the cases which they wished to pick out. If it was possible 
to supply the medical board with a medical history, as appeared to be done in Connecticut, 
then no doubt a substantial proportion could be eliminated. 

The experience of the Service representatives was confirmed by what Colonel Hadfield had 
told him, that the great majority of cases treated at Sandhills Park would never have been accepted 
if the examining boards had known their past history. But he did not see how that could be 
brought about. It was not mechanically possible with the present arrangements for exafnining 
recruits, and the pressure of time and the shortage of medical men made it impossible for them 
to go into the patient’s medical history. But whatever the difficulties, he thought more might 
be done to eliminate at an early stage those who showed themselves to be mentally unadaptable 


to Service conditions. ; 
Sir Laurence said that he quite realized that if discharge was allowed on grounds of mental 
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unsuitability, it might be an encouragement to the malingerer and an annoyance to the other 
man who felt that these people had “ got away with it’’; but he thought it was worth facing 
because a few mentally abnormal men could do a great deal of harm, and they represented in the 
aggregate a terrible waste of effort. . 

He wondered whether it would not be possible by more lectures, more education of Army 
medical officers, who were not, he was afraid, always as psychiatrically minded as one or two 
speakers suggested, to see that these cases, the taxpayers’ bad bargains, were eliminated from 
the Services:at a much earlier stage. Experiments such as the Navy experiment were very 
interesting, but they did not advance the war effort in the least. How many of those men if 
they went back to duty would remain in the Service or would be of any real value? He 
suggested, as a practical question, that they should concentrate more on the difficult problem 
of how to " spot ” the man who would not be any use, and how to get rid of him when he had 
been “‘ spotted.” 


Dr. N. H. M. Burxge (Cell Barnes Colony) said that the real problem seemed to him to be 
one of definition. What did they mean when they spoke of a psychopathic personality or state ? 
It seemed as if it could be made to include anybody who was in any way inadequate in mental 
make-up. The only practical way in which to use the term was the way in which Carroll and 
Miller used it, that is for people who had a background of inability to adapt themselves to life, 
and to exclude from it anybody who had developed one of the recognized syndromes. If the 
term could be restricted in that manner they would all talk about the same thing at the same 
time—which they had not done that afternoon. 

Those who had, mentioned defectives, either to include them or exclude them from their series 
had all been people who had not spent their lives in deficiency work, and they had given way to 
the prevailing fallacy of thinking an intelligence quotient had a great deal to do with the definition 
of mental deficiency. Those who were in the last war came to the conclusion that it was run 
by the orthopaedic surgeons ; now it seemed that the war was being run by the psychiatrists, 
and he wondered if the psychiatrists of the three Services were allowed to get together to share 
their opinions and experiences, and produce some sort of common effort, including some common 
policy on the question of whether a man who is a failure in one Service might be usefulin another. 
He had seen two cases of ex-soldiers, with the D.C.M., in mental defective institutions, so that 
it was possible to be a useful soldier and yet be defective. It was known that the Services were 
using some of their better defectives in various suitable occupations. He thought any super- 
intendent of a colony could run a perfectly useful labour unit of defective patients, with N.C.O.’s 
from members of his own staff. 


Dr. A. W. Grecorson (Chairman, Tottenham Medical Board) said they had heard consider- 
able criticism regarding the number of psychopathic personalities which had been admitted to 
the Army. The medical boards were allowed 2$ hours to examine 30 men. All the physical 
conditions had to be investigated; by the time the heart and the constant incidence of gastric 
trouble had been gone into there was very little time left to investigate even in the smallest way 
the man’s psychopathic personality. It was only within the last few months that the attention 
of medical boards had been drawn specially to this investigation of the nervous system, and it 
was a miracle that the figures quoted were so low. It was a very great compliment to the capacity 
of the average doctor sitting on the boards. 

How much could be done in five minutes in investigating the mental stability of a man, 
whether he was likely to break down under service conditions or not ? The plea that they could 
be referred to a psychiatrist was all very well; it was like referring the man to the tuberculosis 
officer—a suspicion was created in the mind that was never destroyed. As Chairman of a London 
medical board he would be very happy to accept the slightest hint from the members of the 
Association as to how he was to eliminate these potential psychopathic personalities which came 
before his tribunal. 


Dr. Haynes said he was the Chairman of an Essex medical board. No. 1 did not examine 
the eyes, and they had 22, not 30 cases in the 2$ hours, which gave a considerable margin. He 
thought that was now the rule everywhere. 


Dr. GREGORSON said the reduction took place three weeks ago in the London area. 


Major S. A. MacKeitn wished to make one or two comments on the points raised by the 
last speakers and also the point made by Sir Laurence Brock. They should realize that it was 
difficult, not only because of the limitations of time which had been explained, but because 
the syndrome—if he might call it that—of psychopathic personality was by the definition 
given to it peculiarly difficult to detect as compared with other psychiatric disabilities. They 
might reasonably expect a medical board even in their limited time to detect quickly the grosser 
mental defectives, or a good many of them, or people who were actually psychotic, but they 
could not reasonably expect a medical board working at a fast rate to detect this particularly 
subtle kind of psychiatric entity, particularly as it was in the case of the psychopathic personality 
people, as compared with other psychiatric people, that they were dependent on the history. 
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It seemed to him that they should face the fact that they could only, at the medical board 
stage, hold back a few, mostly on grounds of very low intelligence or actual psychosis. He 
‘would be glad to hear that the consultant psychiatrists were used frequently by the medica! 
board. There was a succession of increasingly-fine meshes in the Army system and the psychiatric 
sieve at the medical board should be extremely wide, holding back, so to speak, only those men 
‘who were obviously and grossly mentally defective or suffering from the grosser kind of neuroses, 
or referring them to a psychiatrist because there was a succession of other sieves. The next 
sieve, and perhaps the most important, was the sieve represented by the new procedure to which 
all recruits were now submitted when they joined the Army, which included the giving not only of 
‘a set of intelligence tests, but a careful assessment of the man’s employment ; an interview with 
him by a serving soldier, and a reference to a psychiatrist, and he did not see why it should be 
thrown back to the medical board. 

After that there was another sieve with a finer mesh represented by the man’s time in the 
primary training centre and in his group training centre and his field force unit where there 
would be a gradually increasing stress of environmental conditions throwing up more and more 
‘types as the strain became tougher and the filter became smaller. It was this succession at 
which they should ain; and not expect the medical board to remove the whole lot at one time. 


- Dr. SESSIONS Hober was glad Major Mac Keith had mentioned the Army sieve; we had 
started it late in the war, but it would do some useful work. He would like to re-emphasize 
‘Major Carroll and Major Miller’ s criteria of psychopathic personality, and as Major Carroll was 
present perhaps he would check up some points ; that the condition was endogenous, present from 
‘childhood, chronic since puberty, and one of the characteristics was lack of flexibility. To that 
‘he'added that the psychopathic personality showed difficulty in relating experience, which possibly 
‘accounted for extreme. indifference when faced with punishment. It seemed to have little 
‘deterrent effect—a point of.medico-legal importance. What that meant neurologically speaking 
-he did not know, and he would be very grateful if anyone could suggest why this failure of ability 
‘to relate experience and incorporate it into the personality made these people show little or no 
‘effective reaction to punishment. Why did they become chronic delinquents ? 

The wider conception of these states, when one began to consider such an entity as they had 
called psychopathic personality, seemed to have some bearing on the whole of neuro-pathology 
and psycho-pathology. Could one not consider that one was dealing with a reversible or irrever- 
sible reaction, and whether or not that reaction began at some stage as reversible and when it 
‘had gone further it became irreversible, except in the presence of a catalyst ? If one took 
Major Carroll’s criteria that this was a condition of early onset, was endogenous in fact, one 
should look for the treatment as being applied at an early stage when the reaction might possibly 

-be reversible ; this would mean that the treatment would have to be applied to the child. 
. He had been concerned with his colleague, Mr. Grey Walter, in electro-encephalographic 
‘examination of delinquent children. They were finding that one form of delinquency correlated 
witn this cerebral cortical syndrome, and that was the temper tantrum. Arson, larceny, sexual 
offences, truancy, no relation—temper tantrum gave a relation which was rather interesting. 
One swallow did not make a summer, but they had just re-examined a child who was amongst 
the first batch examined round about six to eight months ago. He was a West Indian and ille- 
gitimate. He had appalling temper tantrums in which his remarkable physique rendered him 
dangerous to any other child. Grey Walter was extremely tentative in his estimation of the 
findings, and said they were in the position of recording a change of rhythm. They did not 
know what it meant; it occurred either at rest or with hyperpnoea. This particular child 
showed what they were coming to recognize as this particular dyscrasia. He was treated in 
one of the county hostels by psychotherapy, he was given a special environment, certain play 
therapy, and at the end of about eight months the electro-encephalogram showed normal rhythm 
at rest, but after hyperpnoea he showed an abnormal rhythm. The speaker did not know what 
it meant. 

What was to be done with the developed psychopathic personality, with the type of service 
case sent back to civil life? He did not know whether the treatment would require to be some- 
thing dynamic ; he would like to hear what other people suggested. As there were two R.A.M.C. 
representatives present would it not be possible to have a rather closer rapprochement between 
all the fighting services and the E.M.S. ? When he returned he had to see a man who had been 
discharged from the Navy as a psychopathic personality. He had seen two cases from the 
Commandos who were discharged as being just ‘‘ too tough even for them,” which disposed of the 
suggestion that they would do well in such a unit. Both turned to a life of pillage, rape and 
plunder and were now under the Home Office and came into his care. There was no record sent 
out with these people; he fully understood the difficulty, but if there could be some closer 
co-operation in dealing with such cases it would be helpful because they eventually came under 
some e authority, if it was only the police. 


Prof. HENDERSON, in reply, wished to answer the question regarding cases of encephalitis. 
In children it produced extraordinary behaviour disorders, but in the cases for the most part 
with which he had had to deal he had always carefully excluded such cases from the group of 
psychopathic states; he regarded them as post-encephalitic states with behaviour disorders. 
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It was important in taking the history of these cases that one should be perfectly clear that 
there had not been any infective illness which might raise the question of post-encephalitis. 

The only other point he would particularly mention was in regard to Sir Laurence Brock’s 
description of hitnself as an “ intelligent layman ” asking pertinent questions on the advisability 
of enlisting these people into the Services and how they could be disposed of. One could only 
look back to one’s experience of the last war, when similar difficulties arose. At that time he 
was responsible for drawing up a report in which he made the suggestion that so far as recruit- 
ment was concerned, practically every person in the country had a doctor, and there was no 
reason at all why when large numbers of recruits were being enlisted they should not bring to 
their medical boards a statement from their general practitioner as to their previous health. 
That would not go all the way, but it would go towards it. There must be a passage of this 
material into the Army, the Navy and the Air Force; it could not be absolutely excluded, but 
he thought much more could be done. 

He had experience of medical boards in Edinburgh and certain other districts in Scotland 
that referred cases to him for an examination as to whether or not-they were suitable for enlist- 
mentin the Forces. He had never found that any of these patients had resented being referred; 
they had always come rather with the feeling that their nervous condition was being investi- 
gated, a special examination was being held, and they had all expressed gratitude that their 
condition should be so carefully examined, and he did not think these men regarded it in any way 
as being a reflection on their character or on their personality that they should be referred to the 
psychiatrist for a further examination of their condition previous to the possibility of enlistment. 


Dr. HELEN Boy te, in moving a vote of thanks to the openers of the discussion, said she felt 
very much that the day had been most encouraging. They had heard of various definite advances 
which had been made during the last year or two which had enabled diagnoses to be made. 
She must admit that the term “psychopathic personality ” seemed to be a little vague ; they had 
heard attributed to it almost everything—mental defect, murder, anxiety neuroses, depression— 
all the cases that they met in ordinary nervous clinics, and she was very grateful indeed to have 
had definite categories given in which these cases might be put. This helped to some extent, but 
the really helpful thing was the hope held out that they might base their diagnosis on some- 
thing more solid than hitherto had been the case. 

She was not so sure about psychopathic personality. She had heard many other vague terms 
used, such as “ shell shock.” They were very useful for a time, but they were swept up in the 
course of time, when psychiatrists were able and certain of their diagnoses, correlating them with 
physical conditions. 


She had much pleasure in moving a hearty vote of thanks to all the speakers. 


Dr. ABpy CoLLINs seconded and added his appreciation of the enormous amount of work 
undertaken by the speakers in preparing their addresses. He was also glad to hear that “* psycho- 
pathic personality ” was not a sack into which everybody was put. Some of these terms were 
dangerous. 


The vote of thanks was accorded by applause and the meeting terminated. 
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Part II.—Original Articles. 


PENTOTHAL SODIUM NARCOANALYSIS.* 
By Wituiam Biytu, M.D., D.P.M., F.R.F.P.S.G., 


Gartloch Emergency Hospital, Gartcosh, Glasgow. s 


THE term narcoanalysis may be applied to a technique whereby psychothera. 
peutic principles are applied and analytical investigations are conducted with the 
patient under treatment in a mild narcotic state. 

The method possesses the advantage of simplicity of utilization, speed in appli- 
cation, and is often as effective as formal analytical psychology, where the latter 
cannot be applied. 

In the earlier methods various narcotics were utilized, but as most of these 
proved variable in action and often failed to produce the desired effect, this metho: 
of analysis has not been employed on a large scale until within recent years. Asearly 
as, 1917 the use of a light ether hypnotic state in the treatment of various hysteri- 
cal states was advocated by Starkey (1917). This was followed by the researches of 
Baernstein (1929), who showed that scopolamine, while having little effect on normal 
individuals, markedly lowered the threshold of suggestibility in hysterical subjects, 
and suggested that it might be employed as an adjuvant in the treatment of the 
psychoneuroses. Later, Newman (1935) stressed the advantages of using intravenous 
alcohol, and Kauders and Hoff advocated the use of paraldehyde and medinal in 
the treatment of the neuroses of the hysterical type. With the discovery of sodium 
amytal in 1929, a definite trend towards the use of the barbiturates in the pro- 
duction of intravenous anaesthesia resulted, and this was reflected in the realm of 
psychiatry by its employment in selected cases. The appearance of nembutal. in 
1930, evipan in 1932, pentothal sodium in 1934, eunarcon in 1935, narcominal in 
1936 and sodium thio-ethamyl] in 1939 established the barbiturates in the field of 
intravenous anaesthesia and narcosis. Certain of these substances had been pre- 
viously used in the production of narcoanalysis, since the selective action of the 
barbiturates on the brain stem makes them eminently suitable for this p 
Of these, nembutal has perhaps been the most widely employed, while numerous 
observers have conducted extensive investigations on the action of evipan. More 
recently the work of Horsley (1936) on the use of pentothal sodium in narcoanalysis 
has done much to put this method of investigation on a scientific basis and to 
warrant its more general employment. 

Pentothal sodium (sodium ethy]-thio-barbituric acid) is a lemon-coloured powder, 
bitter in taste and smelling slightly of sulphur. It is closely related to both sodium 
amytal and nembutal, only differing from the latter in that anO,atom is replaced 
by a S, atom on the urea side of the molecule. It is readily soluble in water. 
strongly alkaline, the pH of a 10 per cent. solution being 10-6, and it forms precipi- 
tates with salts of silver and with acids. The presence of the S, atom facilitates — 
the rapid solution of pentothal and makes its action more rapid than that of nem- 
butal. In practice, pentothal sodium is supplied in ampoules of 1 gm. together with 
a separate ampoule containing Io c.c. of sterile distilled water. On mixing the 
two, a gaseous solution results with the production of H,S,, which takes a minute 
or two to clear and is then ready for use. This gives a 10 per cent. solution, which 
is suitable for general intravenous anaesthesia, but for purposes of narcoanalysis 
this strength is too high, and the drug should be further diluted with distilled water 
until a 2$ percent. solution is formed. The solution strength of 2$-3 per cent. has 
been found to give the best results, and higher strengths should not be employed 
for purposes of narcoanalysis, as their prolonged use may be followed by local 
inflammation and sloughing around the site of injection. 
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The 24 per cent. solution is aspirated into a 20 c.c. syringe, with an eccentric 
tip, to which a short bevel 20 gauge, 1} in. needle is attached. The patient is 
placed in a recumbent position and the room is darkened. Certain observers have 
advocated the use of a dark blue bulb in addition, but in practice satisfactory 
results are usually obtained without its employment. The median basilic or 
median cephalic vein is selected, and the injection is carried out slowly and regularly 
at a rate not exceeding 1 c.c. per 4 minutes. The amount required varies with the 
individual patient and the only guide is the response obtained. The relationship 
between dosage and body weight is of little value, while the amount required 
cannot be accurately gauged in relation to sex, age, metabolic rate, etc., and should 
be rather adjusted to the individual requirements of each case. It is of value to 
carry out all investigations with the patient in a side ward, isolated from all noise 
and from other patients. A trained nurse should be in attendance throughout, 
and absolute quiet and rest are insisted upon. In certain cases, especially those 
of the anxiety tvpe, preliminary medication is to be recommended as an adjuvant, 
thereby reducing the amount of drug required and assisting in the rapid induction of 
the hypnotic state. Opinion is divided as to whether the technique of Adams (1938), 
who advocates the preliminary use of nembutal gr. 14, morphine gr. $, and atropine 
gr. xty, or that of Jarman (1938), who prefers omnopon gr. $ and scopolamine gr. y4z, 


_ aS a preoperative measure is the more efficacious if given 12 hours previously. In 


this investigation morphine gr. 4-gr. } has been administered as a routine measure 
4—6 hours before commencing analytical treatment in all cases where preliminary 
medication was considered advisable. 

The effect of the drug is practically instantaneous. Within a period of 2-3 
minutes the patient either feels tired and almost falls asleep or else feels a subjective 


- sensation of being ‘‘ buoyed up.” After the injection of 2-3 c.c., certain patients 


op 


become garrulous and talk ‘ spontaneously ” of their inhibitions and anxieties, 
while others only give replies to questions and show a progressive desire for sleep. 
As there is no method of forecasting the behaviour of an individual patient under 
narcosis, the importance of obtaining as full a history as possible before narco- 
analysis is employed is stressed, so that if the patient remains reticent, some idea 
of the lines along which information is desired may be prepared beforehand. The 
amount of the drug administered and the rate of injection should be adjusted 
according to the behaviour of each patient so that the maximum benefit results. 

It is essential to produce a basal anaesthesia resulting in a state of 
drowsy restfulness during which the patient will be co-operative and receptive to 
suggestion. Pentothal sodium is admirably suitable for this purpose and possesses 
the advantage of being reliable in action, with a wide margin of safety, and being 
the most speedily eliminated of the barbiturates. 

The amount of the drug necessary for the employment of narcoanalysis varies 
considerably both with regard to the type of patient under investigation and with 
the skill and experience of the physician. It has been seen previously that pre- 
medicative measures will considerably reduce the quantity required ; it has also 
been found that the rate of injection has a direct effect on the amount required, 
and if administered too rapidly more than is necessary is usually required, 
and is followed in turn by a deeper narcosis than is suitable. With a skilled 
operator, having minute to minute controllability, the requisite degree of 
narcosis can usually be attained with 3-5 c.c. of a 24 per cent. solution. Within a 
period of 5-8 minutes the patient becomes drowsy and is in a state of passive 
teceptivity—the necessary depth being gauged by questioning the patient while 
injecting and stopping the administration when the replies are given in a low 
regular monotone or when spontaneity of speech ensues. It has also been found 
advantageous to leave the needle in position at this stage, so that a further quantity 
can be readily administered if the state of light narcosis passes off too readily. As 
would be expected, the amount necessary varies according to the co-operation 
of the patient or otherwise—in unco-operative patients quantities as high as 12-15 
c.c. of a 24 per cent. solution have been required, while in susceptible cases a satis- 
factory state of light narcosis has been attained with as low as 1:5 c.c. of a 2} per 
cent. solution. In the present investigation, comprising 187 patients, the average 
amount required was found to be 3 c.c. of a 2} per cent. solution. Throughout 
the course of injection the operator arrests the attention of the patients and estab- 
lishes hypnotic rapport with them. Certain observers have claimed that>this can 
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be established in every case, but in the present'series failure to obtain e requisit: 
degree of narcosis resulted in 5 cases or 2°67 per cent. of the totals +, while ir 
II cases, or 5-88 per cent., the desired result was only produced on tr second o: 
third attempt. 

The results obtained subsequent to injection can be roughly subd‘vided intc 
two main groups. The majority of cases (in this series 109, Or 58-3 per cent.) 
passed into a drowsy state and volunteered no information spontaneously. Wher 
questioned they either gave replies to the questions asked and thereafter dropped 
into the dreamy state, or in certain cases the act of questioning awoke a chord on 
which they talked’ animatedly for some time. In the lesser group (in this series 
73, OF 39 per cent.) the patients ramble on spontaneously without any preliminary 
questioning and pass rapidly from one subject to another, revealing their anxieties 
and fears. In both groups the most marked effect is perhaps the hypermnesia 
which results in all cases, incidents being gone over which the patient had no 
memory of in his waking state. 

The subsequent analysis of the patient depends upon the material which 
emerges during the first investigation. In a few cases the complete analysis was 
attained with one prolonged administration, but in most cases the procedure had 
to be repeated on subsequent occasions. The average number of investigations 
over a series was found to be 5, while in one case 14 investigations were necessarv 
before a complete analysis could be effected. The time involved in these investi- 
gations shows a considerable degree of variation, since certain patients became too 
drowsy after a period of 15-20 minutes, and the investigation in these cases had to 
be terminated until the following day. The average session was found to be 1-25 
hours, while one case was able to be investigated for periods of 3:75 hours at a 
time. The hypermnesia which results is considered to be due to a removal of the 
ordinary inhibitions, enabling any conflict to come to the surface, and this has been 
found to be especially so in cases where some sexual problem proved to be the 
dominant factor. In practice the subject matter which emerges during the light 
narcotic phase is discussed with the patient in the waking state subsequent to the 
narcoanalysis, and an attempt is made further to amplify the material so obtained. | 
On subsequent occasions an attempt is made to elucidate the subject-matter still 
further, paying special attention to any periods of life for which there is a marked 
amnesia. The advantage of this method of investigation is that the amount of relative 
information obtained in a period of 5-6 hours on an average is equivalent to that 

obtained by methods of ordinary investigation in a period of weeks, and in many 
cases the employment of a single investigation enables appropriate treatment to 
be instituted at an earlier stage than would otherwise be possible. This is especially 
so in unco-operative cases and where the feeling of shame is predominant. | 

Throughout the investigation it must be constantly borne in mind that the : 
aim is the reintegration of the dissociated personality, and unless this can 
be accomplished subsequently the procedure of narcoanalysis may prove to be more 
harmful than beneficial in character, since the patient’s failure of adaptation may 
be aggravated. This is especially so in the immediate post-hypnotic state, when | 
psychic tension exists, and when the patient is in need of help probably more so ' 
than at any other period. The investigation should therefore be followed by a 

prolonged discussion with the patient in a waking state, during which the facts i 
which have emerged are freely discussed, and this is followed by explanation and | 
suggestions by the physician with the aid of persuasion and re-education. On 
this account it is advisable to allow the patients to remain in the side ward 
for a few hours before they return to the main ward. An intelligent nurse is 
usually found to be of value in anticipating any emotional reaction which may 
result, immediately following the investigation. In a considerable proportion 
of cases the investigation is followed by sleep, from which the patient awakes 
refreshed and able to discuss the material which has emerged. In another group 
a state of mild mental perturbation ensues, which usually passes off in a period of 
}-1 hour and is not followed by any untoward effects. In only one case in the 
present series did any adverse reaction follow, and in this case the investigation 
was followed by a hypermaniacal phase requiring sedative therapy. 

In the present investigation 187 cases were submitted to the process of narce- 
analysis. Of these 83 were males and 104 were females, the average age being 
37 years—males 33:2 years and females 39-9 years, with a range from 16-52 years 
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in both g.. ces The following table demonstrates the types of cases ere 
the group., 


Classt ficat} mn a cases : Alcoholism : 


Anxiety neurosis. - 43 a. Chronic. : - 
Psychoneurotic asia state © I3 b. Alcoholic hallucinosis ; I 
Hysteria ; - 40 c. Korsakow’s poly neuritie psy- 
i chosis ` ; 2 
Schizophrenia : as 
a. Simple g 3 š ; 7i 4 
b. Hebephrenic ; r - 4 
c. Paranoid . $ 3 E. Puerperal psychosis ; II 
d. Catatonic . š $ 2 Obsessive compulsive psychoneu- 
— rosis . : © 2 
15 Psychopathic personality 8° 
Epilepsy : : Paranoid state . 2 
a. Depression . š i 2 Paraphrenia I 
b. Excitement . I Involutional melancholia 5 
c. Automatism ‘ ; I Traumatic mental enfeeblement . 5 
d. Dementia . : ° I Presenile dementia 2 
e. Cysticercosis ; I Arteriopathic dementia 3 
— General paralysis 2 
6 Sexual perversion I 
Depression : 
a. Agitated 2 Psychosis with organic brain disease : 
b. Simple retardation 7 A. Thrombosis ; k “2 
c. Acute. 3 p °F B. Embolism . : : > wt 
d. Hypochondriacal . ; = 5 
2I 
The following table demonstrates the salient features in the series of cases : 
Number of times 
Ninvestigated,”  Nafcoanalyas © urge o on Oa T ontin hows: 
187 ; 943 ‘ 5 : 1:25 : 8 : 3°75 


While thé above table shows the results obtained over the whole series, certain 
well-marked differences were found in the individual groups which are considered 
worthy of further discussion. These may be shortly summarized as follows: 


Individual Groups. 
A. Anxiety Neurosis. 


This group, 43 in number, proved very suitable for this method of investigation. 
The average number of investigations required in this group was 6-25, or 1:25 above 
the series average. The average period of investigation was again above the mean 
for the series, requiring 2:25 hours as against 1:25 hours. A subsequent successful 
analysis of the underlying causative factors was possible in 41 or 95:4 per cent. 
of the cases, while the resultant synthesis produced a satisfactory adjustment of 
these in 37, or 86 per cent. of the group. In the remaining 14 per cent. adjustment 
was not possible, and although the technique of narcoanalysis enabled an explana- 
tion of the mental mechanisms involved to be given to the patient, environmental 
factors beyond their control prevented the desired adjustment from taking place. 


B. Hysteria. 


- In this group the method gave the most striking results. As might be expected. 
this group, 40 in number, proved most co-operative and most readily suggestible, 
The average period required was 1:55 hours as against 1:25 hours. In two cases 
the requisite degreé of light narcosis was produced with as low a dosage as 1°5 c.c. 
of a 24 per cent. solution, while the average dose required was considerably below 
the average, being 2-02 c.c. as against the mean of 3 c.c. for the group. œ Synthesis 
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was not so successful in this group as in the previous group. Satisfactory sub- 
sequent adjustment following synthesis resulted in 25, or 60-25 per cent., of cases. 
Against this must be stated that the duration of the illness in this group was more 
prolonged than in the previous group, the average period before coming under 
investigation being 7 years, with a range from 3-18 years, while in the previous 
group the average period was 14 months, with a range from 6 weeks to 2 years 
3 months. 


c. Psychoneurotic Anxiety State. 


In this group of 13 cases the most gratifying results were obtained. The 
number of investigations required, the dosage of narcotic and the period required 
were all within the mean limits of the series. The group comprised 5 cases to which 
clinically the term “ effort syndrome ” could be applied, but in view of the facts 
- which emerged under narcoanalytical procedure and the subsequent history of the 
cases, these were considered to be more suitably included in this group. Synthesis 
resulted in a satisfactory adjustment and resolution of underlying difficulties taking 
place in 12, or 92:3 per cent. of these cases. 


D. Puerperal Psychosts. 


A selected group of 11 cases were investigated, in all of which the psychotic 
reaction was associated with the act of childbirth, and in which there was no history 
of previous mental instability. The group was necessarily limited in number on 
account of the numerous contra-indications to the employment of this method of 
investigation which are found in this type of reaction. Of these 11 cases synthesis 
produced a satisfactory adjustment in 6, or 54:5 per cent. of cases. Of the remain- 
ing 5 cases, 4 of these were further complicated by factors beyond the patient’s 
control in connection with the husband’s absence on service, financial difficulties, 
etc., and the resultant anxiety was considered to be partly responsible for the lack 
of adequate response. 


E. Depression. 

In this group 21 cases were investigated, 7 of these being of the simple retarda- 
tion type, 7 suffering from acute depression, 5 from hypochondrial depression, 
and 2 being of the agitated depression type. Of these 21, 14, or 66-6 per cent., 
were benefited by the narcoanalysis and subsequent synthesis. The results obtained 
in the different types are interesting, and may be shortly summarized as follows : 

In the simple retardation group all 7 cases were benefited and able to make a 
satisfactory adjustment subsequent to treatment; 4 of the 7 cases in the acute 
depression group benefited ; in the hypochondrial group the underlying inhibitions 
were removed in 3 out of 5 cases, while in the agitated depression group no appre- 
ciable benefit resulted in any of the cases. 


F. Schizophrenia. 


Of the 15 cases in this group, 7 were grouped in the simple type, 4 were in the 
~ hebephrenic type and 2 each in the katatonic and paranoid groups. Of these a 
satisfactory subsequent adjustment resulted in 2 cases of the simple group, while 
the others remained unaffected. The most striking result in this group was the 
spontaneity of response in most cases, the patients, who had previously been 
monosyllabic, introverted and reticent for weeks, becoming garrulous immediately 
the requisite degree of light narcosis had been attained. 


G. Other Groups. 


In the other groups the number of cases’ under review were not sufficiently large 
in each individual group to allow of any definite conclusions being arrived at. 
Of these 44 cases which were investigated in private practice, in hospital and at 
psychiatric clinics, the underlying psychological factors were elucidated in 32, or 
72°7 per cent. of cases. As might be expected from the clinical types comprising 
the group, the degree of adjustment attained subsequently was poor, and was often 
adversely affected by environmental factors over which the patient had little 
eas The results in the various groups may be summarized in the following 
table : 
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Number Average age Duration Number 
Type. of and of of 
cases range symptoms treatments 
dety neurosis ` 43 36 years 14 months 6:25 
(18-50) 
steria . A ; 40 32 years 7 years «+ 5:025 
(17-38) 
choneurotic : 13 28 years 10o months . 5-0 
nxlety state. (18-35) 
tperal psychosis. 11 27 years . I2 4, 6:25 
(18-32) : 
xession 3 . 21 39 years 3°25 years . 7'2 
, , (25-52) 
ìzophrenia . : 15 22 years 2°15 45 © 5°5 
(16-27) 


"25 


Pentothal 
required. 
3°2 c.c 
2°02 45, 
3°92 » 
3°5 T 
36 » 
38 » 
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Perecntage 

of adjust- 
ment. 
86 
60:25 
92:3 
54°5 
66-6 


13:3 


Before considering the utilization of pentothal sodium in narcoanalysis, every 
patient should be thoroughly investigated from a physical point of view and special 


attention should be paid to the following conditions : 


1. Age of the Patient. 9 


It is inadvisable to employ the method of narcoanalysis in young children below the age of 


14 years, or in elderly persons above the age of 60 years. 


In both these groups prolonged adminis- 


tration may lead to the onset of respiratory difficulties, while in the former group the fear 
which accompanies the use of the method, as well as the diminished calibre of the veins, makes 


this technique difficult and unsuitable. 


2. Liver Disease. 


The use of pentothal sodium should be avoided in cases of hepatic insufficiency, hepatic 
disease, jaundice or biliary tract disease, on account of the diminished capacity to detoxicate 


the drug. 


3. Since pentothal sodium is a respiratory depressant, its use should be avoided in respiratory 
and cardiac cases. These include such cases as those of cardiac insufficiency, advanced pulmonary 


tuberculosis, bronchiectasis, asthma and chronic bronchitis. 


inadvisable in those suffering from laryngitis, tonsillitis and any cervical infection. 


4. In toxaemia its use is definitely contraindicated. 


To a lesser extent its use is 


5. General feebleness or any existing hypotension render its use inadvisable on account of 


its tendency to lower the blood pressure. 


6. It should not be employed in conjunction with other barbiturates, and cases which have 
been receiving previous sedative treatment should have a period of observation to allow elimina- 


tion of the drug before narcoanalysis is instituted. 


7. The administration should alwavs be carried out with the patient in a recumbent position, 
owing to the fall in blood pressure which ensues, and the erect or silting position should be 


avoided. 


In 22 cases, or 11-8 per cent. of the series, an investigation was carried out on 
the blood urea before, during and subsequent to the administration of the pentothal 


sodium. 


In none of these were any appreciable results found to suggest that 
there was any effect as the result of the prolonged administration of the drug. 


Investigations were carried out on Io cases, or 5-9 per cent. of the series with 


reference to the blood sugar. 


By means of the Folin-Wu method it was found that 


Subsequent to injection in 6 cases, the blood-sugar curve rose 10 mg. per cent. but had 


fallen to normal within a period of 15 minutes. 


In 3 cases there was an initial 


fall of 20 mg. per cent. with a slow rise to normal over a period of 30 minutes, 


while one case failed to show any appreciable alteration in the curve. 


The small 


number of cases dealt with renders it unwise to draw any conclusions from these 
results beyond that the blood-sugar changes which do occur originate in functional 


rather than physical or endocrine changes. 


An objection to this method of approach to psychotherapeutic problems might 
conceivably be raised on the grounds that the results obtained are similar to those 


obtained by hypnotism and hypnotic suggestion. 


This has been found not to be 


so, since in narcoanalysis the connection between physician and patient is purely 
impersonal in character and does not influence the course of further psychological 
treatment, as is so often the case where hypnotic methods have been utilized. A 
further differentiation can be found in the fact that the method does not wholly 
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depend upon a depressing of the cortical centres with a resultant removal of inhibi- 
tion as was originally advanced by Hermann. The researches of Lindemann and 
more recently those of Reitmann have shown that the effects are not interrupted 
by introducing a cortical stimulant such as cardiazol during the investigation 
which would serve to neutralize the depressant effect if this was the sole action of 
pentothal sodium. Further, in this investigation, the dosage employed in certain 
cases has been sufficiently small to rule out the possibility of any cortical depressant 
action. 


b 


SUMMARY. 


The technique of narcoanalysis by means of pentothal sodium in a group of 
187 patients whose ages ranged from 16 to 52 years has been described. The 
method appears to constitute a new advance in psychotherapeutic procedure 
and to possess the advantages of ease of induction with small amounts of barbitu- 
rate, the certainty of production of a suitable degree of narcosis for analytical 
purposes and the rapidity of recovery following its use. The method can be 
employed either as a psychotherapeutic adjuvant, as a diagnostic procedure or as 
a rapid method of approach. These qualities make this form of investigation 
eminently suitable for use in psychiatric practice in hospitals, clfhics, nursing homes 
and in the patient’s own residence. Control experiments failed to reveal any 
resultant changes in the blood, blood urea or blood sugar as a result of the method. 
The differences between narcoanalysis and hypnotism have been noted, and evidence 
has been advanced to show that the effect of pentothal sodium is not merely that 
of a cortical depressant. While it is not suggested that the method should take 
the place of formal analytical investigation, the technique is considered to be of 
value in certain cases where psychoanalytical treatment cannot be obtained, and 
has a definite place in the routine investigation of doubtful psychiatric cases, 
especially in those cases where the question of malingering has been raised. 
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THIS paper reports an attempt to determine the nature of dementia by analysing 
the results of mental tests applied to groups of patients clinically estimated to be 
demented in varying degree. 

Previous investigations.—The relevant literature concerns the results of mental 
tests in psychosis and in normal senility. These topics having been recently 
fully surveyed elsewhere (Brody, 1942a), they need occupy no space here. 


I. 
SUBJECTS AND TESTS. i 


Subjects.—The subjects, already described in a previous paper (Brody, 19426), 
were 83 mental hospital patients divided into four groups. Those in group A 
were not demented, those in groups B, C and D “ mildly,” ‘‘ moderately,” and 
“ severely ” demented. Since no test significantly differentiated them, groups 
B and C were combined into a larger group (B + C) of mild and moderate dementia. 
Although these terms were used primarily to indicate gradation within the total 
group, later experience has shown that most of the patients would have been 
similarly classified by psychiatrists using these terms in their usual clinical sense. 
There were no cases of very severe or extreme dementia, since no patient was 
included who clinically displayed any deterioration of vocabulary functions. 
Great care was taken to select only patients who were fully co-operative and whose 
failures could be solely ascribed to dementia. Patients with invalidating disorders 
' of the mood or of the stream of mental activity, or with invalidating physical 
disabilities, such as poor eyesight, poor hearing, or tremor, were rigorously excluded. 
The universally high scores on ‘‘ naming objects,” wherein such disorders would 
inevitably cause at least partial failure, proved the success of the case selection 
in these respects. The age group 50 to 69 was chosen because this is the period 
when dementia is commonest ; and the patients in each group were equally balanced 
between the ages 50 to 59 and 60 to 69 (Table I). The sexes, too, were equally 
represented-in each group (Table I). Table II lists the psychoses from which the 
patients had suffered before the supervention of dementia, and of which, in many 
cases, few signs remained. That they were not homogeneous did not impair the 
comparability of the groups which were homogeneous with regard to the quality 
under investigation. Psychologically and psychometrically, demented persons 
are very similar whatever the cause of the dementia. ft 

Although the number in each group was small, this disadvantage was thought to 
be compensated by the careful selection of patients as to age, sex, co-operation, and 
so that mental tests could be legitimately assumed to fulfil their intended purpose— 
matters which many previous investigators appear to have regarded insufficiently. 

Dementia grouping.—The dementia ratings were made clinically before testing 
with the help of the medical officers and nurses in charge of the patients. They 
were based on informal interviews, and, especially, on observation of general conduct 
in the ward. ' 

* Abstracted with permission of the University of Sheffield from part of a thesis submitted 


for the degree of M.D. 

t Hart and Spearman (1914), Barnes (1924), Babcock (19336), Piotrowski (1937), Malamud 
and Palmer (1938), Hanfinann (1939), Wechsler (1939), etc. Indeed, Wells and Kelley (1920) 
postulated secondary changes in the brains of patients demented by the, biogenic psychoses. 
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TABLE I.—Age and Sex Distribution. 


Group A. Group B. GroupC. — Group D. Group (B+C). 
Number aged 50-59 . 10 ‘ 10 : 10 , to é 20 
Males . é é 5 ; 5 z 5 . 5 P 10 
Females ; š 5 $ 5 A 5 ; 5 . 10 
Number aged 60-69 . 10 : II 5 12 i 10 $ 23 
Males . ; ; 5 : 5 ‘ 6 ; 5 ‘ I / 
Females ` 6 i 6 ‘ 5 ‘ 12 


Whole group, aged 50—69 : 
Average age in years §9°4+4°5! . 60:45:33 . 60°24+5°16 . §9°'3+5°'54 . 60°'34+5:r0 
Number of males . to ‘ 10 ‘ II ; 10 ‘ 2I 
Number of females . 10 ; II š un : 10 ‘ 22 


TABLE II.—Dsstribution of Diagnosis. 


No. in No. in No. in No. in . in 
. Diagnosis. Group A. Group B. Group C. Group D. Group (Bt C). 

Paraphrenia : š è 9 i 5 ‘ 5 ; I ; 10 
Paranoia . ; : š I ‘ Nal ; Nü ; Nil : Nil 
Depression j . : 3 . 2 A ji š I 2 
Mania ‘ : ` ‘ Nil I i I I 
Manic-depressive psychosis . 2 6 2 2 8 
Hypochondriasis : I Nil Nil Nil Nil 
Syphilitic psychoses . : I : I 2 6 3 
Alcoholic psychoses i 2 2 7 I 9 
Arterio-sclerotic psychoses . 1 : 3 2 è 4 5 
Epileptic dementia . í Nil ‘ Nil 1 ; I I 
Senile dementia ; , ne : R : 3 i I 3 
Organic dementia (? cause) . Şi Š I ‘. Nil : I I 
Huntington’s chorea . ; ‘i ‘ Nil i) : I Nil 

Totals. : : 20 . at ‘ 22 ; 20 : 43 


Tests.—The tests used were: 

(1) 1916 Terman Vocabulary test, in full, scored as Babcock (1930). 

(2) Form L of the 1937 Stanford-Binet test. This was re-scored by discounting 
credits for vocabulary and appropriately adjusting the remaining subtests in each 
year, thus providing a vocabulary-free score. 

(3) Babcock test in the original 30 item form (1930). The 20 items constituting 
the short form (1933@) were marked separately and the corresponding index 
calculated. 

(4) Alexander’s Passalong test. 

(5) Kohs’ Block test, original 17 item form. 

(6) Porteus mazes, scored up to a maximum of M.A. 16 years (Vernon, 1937). 

The vocabulary test was used as it is claimed to measure the patient’s initial 
intelligence level and is an essential part of the Babcock test. The Stanford-Binet 
was included because it has been so much used by previous workers. The Babcock 
test is the most important scale hitherto specially devised for measurement of 
dementia. Both these are mixed verbal and non-verbal tests, but predominantly 
verbal. The Passalong, Kohs’ and Forteus tests are non-verbal. These particular 
tests were preferred not only because of their good standing, but also because they 
were used by Earl (1937, 1940) in an interesting study of morons. I thought it 
possible that dements might show similar characteristics. 

All the tests were personally administered, and split into sessions not exceeding 
about an hour in duration. 


II. 
QUANTITATIVE RESULTS. 


Vocabulary.—Table IV shows the average vocabulary ages of the groups. With 
the vocabulary scored according to the mean vocabulary scores for adults, at each 
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mental level (Terman, 1918), thus cancelling any possible post-adolescent increase 
in vocabulary, the group averages were 194:7 months for A, 180-8 months for 
(B + C), and 160:5 months for D; i.e. group A remained slightly above, group 
(B + C) about equal to, and group D rather more definitely below, normal average. 
The inter-group differences were statistically significant. 

These results suggest first, that dementia affects patients in inverse proportion 
to their pre-psychotic mental level; second, that vocabulary deterioration occurs 
earlier in dementia than has hitherto been realized. The first applies in normal 
senility, and was indicated by Trapp and James (1937), Collins et al. (1938), and 
Shakow et al. (1941). The second, already noted in epilepsy (Capps 1939) and in 
arteriosclerotic and senile dementia (Shakow et al., 1941) and supported by defects 
in the group D performance of the “ opposites ’’ and “‘ pronunciations” items of 
the Babcock scale, helps to explain the low scores in group D. The test records 
provided better evidence of this factor than the quantitative results, for the group 
D patients, though rather leniently marked, often failed to define words which it - 
was safe to assume they had originally known. 

Mental-age level_—Table III shows the number in each group whose score on 
each test was below the equivalent of I.Q. 50. Few, even in group D, fell to the 
level of imbecility on any test, none on all. Moreover, the results on the vocabu- 
lary-free Stanford-Binet scale proved that an adequate, though low, score was not 
acquired through a large contribution in simple vocabulary. Hundreds and thou- 
sands of people leading normal lives free from suspicion of dementia or imbecility 
would not quantitatively surpass the group D performance. Clearly the social . 
incompetence of demented patients cannot be accounted for in purely cognitive 
terms, such as reduction in mtelligence, or in the products of intelligence, to below 
the minimum level at which social competence is possible—degeneration, so to 
speak, to the point of imbecility. 


TABLE ITI.—Numbey in Each Group whose Score on Various Tests Fell Below M.A. 
90 Months = I.Q. 50. 


Group A. Group B. Group C. Group D. 

Test. | (N= 20) (Near) (N=22) (N= 20) 
Vocabulary . ; A ; o ; o 
Form L. St. B. . 
Vocabulary free St. B. 
Passalong ; 
Kohs . í i ; : 
Porteus ; : s 3 
1933 Babcock average f 
1930 ”? ” 


o0 Om HO 6 0 


~ HM OWOOO 
wa Om MOO OO 
a AANO 


III. 
PSYCHOMETRIC PATTERN. 


Is there, then, a psychometric pattern typical of dementia and illuminating its 
nature? 

Preservation of vocabwlary.—Undoubtedly, vocabulary ability is comparatively 
well preserved in dementia. In all groups, few of the results on other tests 
approached the vocabulary level, and in group D none of them equalled it except 
in the simple test of co-operation and attention—Babcock Subtest 13, ‘‘ naming 
objects ” (Table IV). The discrepancy between score in vocabulary and on most 
other tests progressively increased with increasing dementia (thus confirming the 
observations on which Babcock’s and similar tests are based).- But this patter is 
different only in degree, not kind, from that in normal senility and psychosis 
without dementia (Brody, 1942a). It merely indicates, in dementia, a decline in 
global cognitive capacity greater than in other conditions—a decline, however, 
already proved insufficient to be accepted as the entire psychopathology of dementia. 

Stanford-Binet pattern.—The Stanford-Binet patterns in all groups were similar. 
Inter-group comparisons of the item by item successes and failures relative to 
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TABLE V.—Number (bracketed) and Percentage of Patients in Each Group whose 
Vocabulary Level ts at Least M.A. 12 years, and who Fasti Tests up to and 
Including Year XI I on Form L of the Revised Stanford Binet Tests. 


: Group A. Grou D. Group B. Group C. 
Test. N = 20. (B+ N = 18. N = 21. N = 22. 
= 43. 
Below IV-6 : as ° i 7 © Nil Nil Nil Nü Nil 
' IV-6: | l 
I, 2, 3, 4) and 6 : s s ° 99 29 ’? 99 ve 
IV-6 : 
5: Three commissions. ji 5 (x) 6 5 Ze 
V: 
1, 3, 4 5, and 6 bd . s 9 9” Nil ” o> 
2. Paper folding triangle . P a (x) 6 me od 
| 
I; 3, 45 5, and 6 , 9? Nil EJ pe 
VI: 
2. Copying bead chain from memory I Ne ss (2) rr a ae 
‘VII; 
I. Picture absurdities »» (3) 7 (6) 33 (t) § (2) 10 
2. Similarities—two things » ». Nal (1) 6 Nib Nil 
3. Copying a diamond ” T Nil a s 
4. Comprehension III - a ce (1) 6 a 
5. Opposite analogies I » (3) 7 (6) 33 i (3) 14 
6. Repeating 5 digits ” (3) 7 (5) 28 (2)10 (1) 5 
VIII: 
1. Vocabulary (8 words) . . 5 Nil Nil Nil Nil 
2. Memory for stories : The Wet Fall .« (4)20 (21)49 (13) 72 (12) 57 (9)4r 
3. Verbal absurdities I . - (2) 10 (8) 19 (13)72 (2) 10 (6) 27 © 
4. Similarities and differences ~ Nel Nil (4) 22 Nil Nu 
$. Comprehension IV i n Re Nil “a ” 
6. Memory for sentences III s9 (6) 14 (9) 50 (3) 14 (3) 14 
IX: 
I. Paper cutting I (3) 15 (14)33 (r1)6r (6) 29 (8) 36 | 
2. Verbal absurdities II (3 correct) (5) 25 (17) 39 (14) 78 (7) 33 (10) 48 
3. Memory for designs (1 point) (9) 45 (27) 63 (18) 100 (16) 76 (11) 50 
-~ 4. Rhymes—new form é (3) x15 (10)23 (xx) 61 (4) 19 (6) 27 
5. Giving change . Nil Nil Nil Nil Nü 
6. Repeating 4 digits reversed . (3) 15 (3)7 (7) 39 (2)10 = (1) 5 
X: 
1. Vocabulary (11 words) Nil Nil Nil Nil Nil 
2. Picture absurdities II . (10) 50 (27) 63 (15) 83 (12) 57 (15) 68 
3. Reading and report (9) 45 (31) 72 (17) 94 (16) 76 (15) 68 
4. Finding reasons I ; ‘ Nil (1)2 (x3) 61 Nil (1) 5 
5. Word naming (28 words) é A (5)25 (24)56 (14)78 (11) 52 (13) 59 
6. Repeating 6 digits ‘ (4) 20 (14) 33 (10) 56 (8) 38 (6) 27 
XI: 
1. Memory for designs (1$ points) (14) 70 (40) 93 (18) 100 (20) 95 (20) or 
2. Verbal absurdities III . ` (3) 15 (16) 37 (13) 72 (7) 33 (9) 4x 
3. Abstract words I Nil Nil (1) 6 Nil Nu 
4. Memory for sentences IV (1)5 (7) 17 = (6) 33 (4) 19 (3) 14 
5. Word naming (30 words) (5) 25 (26) 60 (14) 78 (13) 62 (13) 59 
6. Similarities—three things (3) 15 (23) 53 (14) 78 (10) 48 (13) 59 
XII: 
1. Vocabulary (14 words) ` š Nil Nil Nil Nil Nü 
2. Verbal absurdities II (4 correct) e (7) 35 (26) 60 (15) 83 (13) 62 (13) 59 
3. Response to pictures : «e (4) 20 (16)37 (x1) 64 (6) 29 (10) 46 
4. Repeating 5 digits reversed . e (8) 40. (18) 42 (13) 72 (9) 43 (9) 4% 
5. Abstract words II (2 correct) ~ Nil Nil (1) 6 Nil Nil 
6. Minkus completion (2 correct) (6) 30 (27) 63 (15) 83 (x3) 62 (14) 64 
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TABLE VI.—Number (bracketed) and Percentage of Patients in Each Group whose 
13 Years, and who Fail XIII Year Tests 
on Form L of the Revised Stanford-Binet Tests. 


Group A. Group 


Vocabulary Level is at Least M.A. 


Test. 


XIII: 


AAA WAN 


. Plan of search 

. Memory for words 

. Paper cutting I. 

. Problems of fact 

. Dissected sentences 

. Copying a bead chain from memoty il. 


Nie ie: 


(4) 20 
(4) 20 
(9) 45 
(1) 5 
(5) 25 
(8) 40 


<= qt. 


(19) 46 
(16) 39 
(31) 76 
(15) 37 
(21) 53 
(29) 71 


Group 


= I » 


(10) 63 
(8) 50 
(13) 8: 
(7) 44 
(14) 88 
(15) 94 


Group B. 


N = 20. 


(9) 45 
(8) 40 
(17) 85 
(5) 25 
(10) 50 
(14) 70 


Group C.e 
N = 21. 


(10) 48 
(8) 38 
(14) 66 
(10) 48 
(11) 52 
(15) 71 


TABLE VII.—Number (bracketed) and Percentage of Patients in Each Group whose 
14 Years and who Fail XIV Year Tests 
on Form L of the Revised Stanford-Binet Tests. 


Vocabulary Level is at Least M.A. 


Test. 


XIV: 
1. Vocabulary (16 words) 


AnA UN 


. Induction . ‘ 

. Picture absurdities Ill 

. Ingenuity (1 correct) . 

. Orientation—direction I 

. Abstract words II (3 correct) 


Group A. ere 
m 19. ; 
Nil Nil 
(4) 21 (19) 50 
(5) 26 (28) 74 
(11) 58 (27) 67 
(7) 37 (27) 67 
Nil (3) 8 


Group D. 
N = 13. 


Nil 

(8) 62 
(12) 92 
(11) 85 
(12) 92 

(2) 15 


Group B. 


N æ 1g. 


Nil 

(9) 47 
(14) 74 
(16) 84 
(15) 79 

(2) rı 


Group C. 
N = 19. 


Nil 
(10) 53 
(14) 74 
(11) 58 
(12) 63 

(1) 5 


i 


TaBLeE VIII.—Number (bracketed) and Percentage of Patients in Each Group whose 


wanten n 


Vocabulary Level is at Least M.A. 


Form L of the Revised Stanford-Binet Tests. 


Test. 


. Vocabulary (20 words) 


Codes 


. Differences between abeteact words 


Arithmetical reasoning 


. ProverbsI . . 

. Ingenuity (2 correct) . 

. Memory for sentences V 

. Reconciliation of opposites (3 correct) . 


Group A. 
N = 16. 


Nil 
(13) 81 
(5) 31 
(8) 50 
(5) 31 
(11) 69 
(7) 44 
(8) 50 


Group 


B + C). 
= 31. 


Nil ° 
(30) 97 
(19) 61 
(22) 71 
(24) 77 
(28) 90 
(17) 55 
(25) 81 


Group D. 


N = 9g. 


Nil 
(9) 100 
(7) 78 
(7) 78 
(8) 89 
(9) 100 
(8) 89 
(7) 78 


15 years, and who Fail A.A. Tests on 


Group B. Group C. 
N = 17. N = 14. 
Nil Nil 
(16) 94 (14) too 
(12) 70 (7) 50 
(15) 88 (7) 50 
(15) 88 (9) 64 
(17) 100 (11) 79 
(10) 58 (7) 50 
(16) 94 (9) 64 


TaBLE IX.—Number (bracketed) and Percentage of Patients in Each Group whose 
Vocabulary Level is Below M.A. 20 years, and who Pass S.A. III Tests on 
Form L of Revised Stanford-Binet Tests. 


Group A. Grou 


S.A. 
I. 


2 
3 
4. 
5. 
6. 


Test. 


III: 
Vocabulary (30 words) 


. Orientation—direction II 
. Opposite analogies II. 


Paper cutting II 
Reasoning . 
Repeating of digits . 


LXXXVIII. 


N = 15. 


(3) 33 
(2) 13 
(1) 7 
Nil 
(1) 7 
(2) 13 


Group D. 

(B+C). N = 20. 
N = 39. 

(10) 26 (1)5 
(3) 8 Nal 
(2) 5 (1) 5 
Nal Nil 
(1) 3 ” 
(2) 5 ” 


Group B. 


N = 19. 
(3) 16 
Nil 
Nil 
De 


Group C. 
N = 20, 


(7) 35 
(3) 15 
(2) ro 
Nil 
(1) 5 
Nal 


35 
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vocabulary (Tables V to XI) suggested that certain items possess special significance 
as follows: 


Item. Significance. 
Below year VII : : . ) Failure uncommon, but always indicative of 
Similarities and differences serious dementia if vocabulary is within 
: (Year VIII) normal range. 


Memory for designs (Year IX) 
Reading and report (Year X) 
Copying bead chain (Year XIII) 
Picture absurdities (Year XIV) 
Orientation (Year XIV) 

Codes (A.A.) 

Ingenuity (A.A.) 

Essential similiarities (S.A.1) 
Enclosed boxes (S.A.1) 


Verbal absurdities (Year VIII) 


Memory forstories (Xear VII) Failure below vocabulary age present in at 
Memory for sentences 


least 50 per cent. of seriously demented 
7 7 
(ieee EEN) patients, and usually indicative of serious 


Failure below vocabulary age almost always 
present in serious dementia, but not neces- 
sarily proof thereof, since many normal 
persons also fail here. Success strongly 
argues against the presence of serious de- 
. mentia. 


Paper cutting (Year IX) 


Rhymes (Year IX) Sementa: 
Dissected sentences (Year XIII) 
Finding reasons (Year X) . Failure below vocabulary age as above, and 


almost always indicative of serious dementia. 


TABLE X.—Number (bracketed) and Percentage of Patients in Each Group whose 
Vocabulary Level is Below M.A. 18 years, who Pass S.A. II Tests of Form 
L of Revised Stanford-Binet Tests. 


Group A. * Group Group D. | Group B Group C. 
Test. N = 10. (B+C). N= iQ. N= 16. N= 15. 
N = 31. 
-.A.11: 
1. Vocabulary (26 words) : : . (4)40 (9)29 (2) 11 (5) 31 (4) 27 
2. Finding reasons II . `. ; . Nil (3) 10 Nil (1) 6 (2) 13 
3. Repeating 8 digits . ; : ~ (2) 20 (4) 13 = (1) 5 (3) 19 (1) 7 
4. Proverbs II 3 ; : : . (1) 10 (1) 3 > Nel (1) 6 Nail 
5. Reconciliation of opposites (5 correct) . Nil Nil (1) 5 Nil es 
6. Repeating thought of passage ; ‘ j Nil s 5 


TABLE XI.—Number (bracketed) and Percentage of Patients in Each Group whose 
Vocabulary Level ts Below M.A. 16 years and who Pass S.A. I Tests of 
Form L of Revised Stanford-Binet Tests. 


Group A. Group Group D. Group B. Group C. 
Test. N=6 (B+C. N= 16. N=9. N= io. 
N = 1g. 
S.A. I: . 
1. Vocabulary (23 words) 3 A : (2) (6) 32 (6) 38 (3) 33 (3) 30 
2. Enclosed box problems . ; ; (3) (4) 21 (1) 6 (2) 22 (2) 20 
3. Minkus completion (3 correct) . . @ Nil Nil Nal Nil Na 
4. Repeating 6 digits reversed F ; (1) (2) 11 (1) 6 i (2) 20 
5. Sentence building : ‘ ; $ Nil Nil Nil bs Nil 
6. Essential similarities . ` à ; (3) (5) 26 j (4)44 (1) 10 


Attempts, however, to categorize these items failed. No distinctive types of 
mental test differentiated the two groups. This appeared, too, in the Babcock 
scale. 
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Babcock pattern.—Table 1V* shows similarity in the patterns in all groups. 
The curves are roughly parallel, although the distance between them varies. In 
all groups, performance was quite good on rote repetitions and items of practical 
and familiar information ; less good on memory tests, especially retention, and in 
motor control; worst on tests requiring new learning—the ability to profit from 
experience—and on items of information not directly connected with practical 
life... 
Verbal—non-verbal pattern.—Earl (1937, 1940) and others have reported that 
maladjusted morons achieve lower scores on non-verbal than on verbal tests, 
whereas socially adjusted morons score about equally, or rather higher, on the non- 
verbal tests. In normal persons between 50 and 69 and in non-demented psy- 
chotics, verbal ability exceeds non-verbal ability. Hence, a very large verbal 
superiority was expected in dementia. 

The results (Table IV) confounded expectations. Relative to vocabulary, 
verbal superiority was less in group A than in group (B + C), while in group D 
the Stanford-Binet scale was performed worse than the Passalong and Kohs’ tests 
and little better than the Porteus mazes. These results imply in dementia a 
levelling down of abilities with loss of the psychometric pattern characteristic of 
both normal senility and psychosis without dementia. Also they show a distinc- 
tion between dementia and moronity with social inadequacy. 

Absence of a specific pattern in dementia.—The only positive conclusion suggested 
by study of the psychometric pattern in the present patients is that while, in 
dementia, vocabulary ability is comparatively well preserved, other abilities 
severely decline, levelling down in a fashion which obscures the common pattern in 
simple psychosis and normal senility. Otherwise there is no trace of a specific 
pattern of abilities in dementia. 


IV. 
QUALITATIVE ASPECTS. 


It was the qualitative aspects of mental test performance which were found 
most clearly to reveal the nature of dementia. There were striking qualitative 
differences between groups A and D, group (B + C) occupying an intermediate 
position. Here must be immediately stressed that the group differences were not 
absolute. Non-demented subjects, even very superior persons, sometimes exhibit 
the qualities of behaviour which characterize the dement.. It is the frequency 
and intensity of these qualities and especially their appearance on tests low in the: 
scale that should be easy for the subject as judged by his vocabulary, that is par- 
ticularly suggestive of dementia. No rule of thumb can be applied in the qualitative 
evaluation of a test performance. Much depends on the experience and psycho- 
logical insight of the examiner. 

Vocabulary.—In a previous paper (1941) I described eight varieties of behaviour 
conspicuously exhibited by demented subjects on the vocabulary test. These are: 

(1) Slow and incomplete comprehension of the task.. Dements have to be given. 
many examples, whereas the normal person requires only one or two. They tend 
merely to read out the word believing that to be sufficient. They easily lose their 
place in the list. 

(2) Emotionalism—especially minor degrees of lability and facility. They are 
easily flattered, often ask for guidance and re-assurance, and show poor reaction- 
to difficulty. 

(3) Excuses and escape behaviour. 

(4) ‘‘ Concrete ’’ approach, revealed by an unduly high proportion of definitions 
by exemplification rather than generalization. 

(5) Guessing. 

* Table IV was based on the average ‘“ percentage discrepancy ’ ” scores. Each patient’s 
percentage discrepancy on each test was calculated by expressing the difference between 
his actual score (S) on that test and the vocabulary norm (N) as a percentage of the norm 
(SS x 100). Means and S.Ds. were then calculated in the usual way. The size of the 
S.Ds. may appear to invalidate the means. But, it should be noted, the S.Ds. would have 
béen exactly the same had the mean “ percentage scores ° (S/N X 100) been used, and the 
reliability of these would, in most cases, have been obvious. 
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(6) Perseveration. 

(7) Mispronunciation. 

(8) Defective self-criticism and lack of insight. 

The qualitative aspects of the vocabulary test in the present groups confirmed 
these observations. As will be seen, many of these varieties of behaviour were 
also exhibited on other tests. 

Stanford-Binet: Items involving vocabulary.—‘‘Definitions of abstract words ” 
are essentially vocabulary items presenting no qualitative differences from the 
vocabulary test as a whole. ‘Differences between abstract words,” however, is not 
a simple vocabulary item. Though usually able to refer each word to a “ concrete ” 
setting, demented patients failed to perceive the abstract relationship, thus sug- 
gesting evidence of impaired “ abstract behaviour.” A frequent response to part b 
was some variation of the sentence “ Poverty makes you miserable,” which implies 
recognition of a distinction between ‘‘ poverty ” and “ misery,” refers each word 
to a correct setting; yet misses the point. Responses to “reconciliation of oppo- 
siles ’’ exemplified the same principle. The commonest form of failure was “ They’re 
not alike, they’re just the opposite ’’—a generalization, it is true, but a very super- 
ficial one, based on the literary connection of the words as words without reference 
to their meaning. Typical examples were: ‘‘ Some are heavy and some are light, but 
they ave something ’’; ‘‘ You may have a tall and short person with the same expres- 
sion’’; ‘‘ Heavy and light, they both tread on air ’’—meaning animate things 
may be either heavy or light ; “ Sick and well can both think.” Here the words 
are simply given a “‘ concrete ” setting and a third “‘ concrete’’ aspect of the setting 
Mentioned. Both the above tests excellently displayed the seriously demented 
patients’ lack of insight and defective self-criticism, revealed by their complacent 
satisfaction with obviously inadequate replies. 

“Opposite analogies ’’ unfortunately appears in the scale at levels which obscure 
its value. Common reasons for failure were, at the upper level, unfamiliarity 
with the words required for the solution, and at the lower level, incomplete com- 
prehension of the task. 

“Word naming ” is the new equivalent of “ free association for three minutes,” 
a test consistently reported to be difficult for both normal adults and psychotics. 
Seriously demented patients exhibited very slow comprehension of the task despite 
its simplicity. When finally they understood it, they were often reluctant to 
attempt it because, they said, it 1s so childish and silly. In truth, they had not 
grasped and entered into the test “ set,” had not realized that they were asked to 
perform certain tasks, not for any value they might possess, but simply as tests. 
Emotionalism, excuses, and escape behaviour were conspicuous. Started on the 
test they generally seized on one of the examples, mentioned perhaps two or three 
similar words, then lapsed into silence. Inability to use a word as a key to a 
category and so to unlock a store of words, and inability, on exhausting one store, 
to find a fresh key word and a fresh store, were typical of the group D subjects’ 
impaired “ abstract behaviour.” Perseveration, too, was common and conspicuous. 
Once the patient had exhausted his initial store he could not usually continue 
except by perseverating his previous words, unless the tester provided him with a 
new example. Urging produced no effect except possibly to increase the patient's 
emotionalism and escape behaviour. The narrowness of mental horizon and dearth 
of ideation described by Cameron (1938a and b, 19394 and b) in senile dementia 
were much in evidence.* 

Incomplete comprehension of the task was the usual cause of failure on 
“rhymes.” Common errors were to give rhymes which were not in the required 
categories, or a word in the required category that did not rhyme. 

Three tests requiring the correct usage of words are “Minkus completion,” 
“ dissected sentences ” and “sentence building.” Slow comprehension of the task 
was often apparent on “Minkus completion.” Terman and Merrill (1937) believe 
that success here depends on perceiving relational elements in the complex whole, 
so that, again, the failure of demented subjects may be explained by their impaired 
“abstract behaviour,” although the errors on this test are difficult to classify. 
The most notable difference between the groups was in the degree of self-criticism. 


* Blockage and retardation, common causes of failure on this test in many psychotic patients, 
were not seen as, it will be recalled, the selected patients were free from such disorders. 


| 
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The non-demented group A patients usually preferred to admit defeat than to 
offer an unsatisfactory solution, whereas the group D patients complacently and 
uncritically submitted the first idea that occurred to them, This defective self- 
criticism closely paralleled that seen in the vocabulary test. 

In ‘‘dissected sentences,” also, failure was the result of inability to perceive 
relational elements in the complex whole. A vague general idea was conceived, 
and the necessity for correctly using the given material ignored, or the material 
altered. The commonest errors were: (a) For we started for the country at an early 
hour; (b) My teacher asked me to correct my paper; (c) His good dog defends 
bravely his master; or, His good master bravely defends a good dog. This test 
excellently revealed the seriously demented patients’ recurrent requests for reassur- 
ance and guidance.* 

“Sentence building '’ in the present revision is hardly comparable with the old 
test of ‘’ using three words in a sentence.” It was so difficult for all groups that 
it had little discriminative value. 

Stanford-Binet : Tests of memory.—Memory for digits, forward and reversed, 
for sentences, for designs and for a paragraph? will be more fully considered under 
the items of the Babcock scale, where they appear in extended forms. Here it 
may be noted that they were among the best tests in the scale for exhibiting, in 
seriously demented patients, slow comprehension of the task, emotionalism, excuses 
and escape behaviour, guessing, and, on ‘‘ designs from memory,” impairment of 
** abstract behaviour.”’ 

‘“‘Memory for stories ’’ was a useful test. Even when a non-demented person 
failed, he generally remembered three or four of the items, the name of the story 
and that the children lived on a farm being most easily forgotten. Demented 
patients failed nearly all the questions, Dick’s name and that he was covered with 
mud often being the only items recalled. Further, the group D patients introduced 
errors and inaccuracies not seen in the responses of the group A patients. The pony, 
for example, was often said to have been presented by an uncle or granny, or to 
have been bought. They very seldom remembered that the pony became frightened 
and ran away. There is possibly some significance in their ability to recall the 
highly pictorial Dick-covered-with-mud item, and their inability, in contrast to 
the non-demented patients, to recall the more abstract causal factor. 

“Repeating the thought of a passage ’’ seemed to be less a test of memory than of 
comprehension of ditficult ideas. It had little discriminative value. Nor had 
‘“‘memory for words,” the value of which might, however, have been increased by 
using only the five abstract words. 

‘Copying a bead chain from memory "' was nearly always failed by the severely 
demented subjects. Failure could not be ascribed solely to diminished memory 
functions. As in ‘‘ designs from memory,” success depends largely on apprehend- 
ing the material in a fashion predisposing to easy recall. This necessitates per- 
ceiving the relational elements in the material which have to be grouped, syste- 
matized—"' categorized.” Even when non-demented patients failed this test, 
their behaviour was nearly always “ categorical ” as displayed by their obvious 
attempts to build some kind of symmetrical pattern. The demented subjects, 
on the other hand, merely strung the beads haphazardly until they had built a 
chain which they judged to be about as long as the original. Once more, the group 
D patients conspicuously lacked insight and self-criticism. Their complacent 
satisfaction with very poor solutions, their expectation of re-assurance and guidance 
and the ease with which they were flattered were obvious. 

Stanford-Binet: Picture tests —With the ‘picture absurdities,” as on many 
tests, group D patients failed to perceive the relational elements in the complex 
whole, and seemed to be tied down, as it were, to the concrete details. Thus, 
often, they simply described what they saw, sometimes mentioning the absurdity 
(especially the saw upside down, and the rain) without attaching significance to 


’ 


* An undoubted factor, however, is that the content of sentence (b), and, to a less extent, of 
sentence (a), is unsuitable for adults. 

+ The slight difference between the Babcock and Form L versions of this test in that, in 
Form L, the subject himself reads the paragraph and receives no warning that his memory of it 
will be tested, appears to be unimportant. No subject failed to read the paragraph perfectly. 
Those who complained that they were not asked to remember what they read were the very ones 
who failed conspicuously when asked to remember, 
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it. At year XIV demented patients’ preference for guessing rather than con- 
fessing ignorance was prominent. Many superficial details, for example, the man’s 
foot, or the gun, were described, with an eye to the examiner’s reaction, as ‘* looking 
a bit queer.” 

In “response to pictures,” the boy was often not recognized as a telegraph boy, 
despite the G.P.O. on his cap. He was often thought to be ringing a bell. His 
knickerbockers and leggings dre frankly misleading. These faults in the picture 
diminish the usefulness of the test, since in order to be sure that the subject has 
recognized what the drawings are supposed to represent, the examiner is sometimes 
obliged to ask questions broadly hinting at the correct solution. It is also necessary 
to score the test leniently. Sceptical adults are less likely than children to believe 
that the boy will be as much concerned about the delivery of his telegram as getting 
a lift. On the other hand, the test sometimes produced a response highly typical 
of dementia in its combination of superficial plausibility and essential inaptness ; 
for example, that the boy has been knocked down by the car and is waving to show 
that he is uninjured. 

Stanford-Binet : Tests involving “social comprehension.” —" Verbal absurdities ” 
at the VIII year level was one of the most sensitive items in the scale. Failure 
was mainly the result of incomplete comprehension of the task, and, as before, 
imperception of relational elements. The group D patents often appeared to 
take the statements as reports of true incidents or facts, and either described as 
foolish some actions of the persons concerned, or adduced circumstances that might 
superficially account for what happened. In the latter case, recognition of the 
incongruities in the data may seem to have been implied in the attempted recon- 
ciliations. But this was not always so. The patients merely translated the data 
into a real-life practical situation, and the underlying abstraction escaped them. 
Once more, the capacity for ‘‘ abstract behaviour ’’ was found to be impaired. 
This interpretation reveals the fundamental similarity of replies, such as (in answer 
to VIII, 3, a), “ It’s silly to tie himself up. What did he want to do that for?” ; 
or (VIII,, 3, b), “ I’d give a man a shilling to watch the car until I got help ” ; or 
VIII, 3, d), ‘‘ Perhaps he was going downhill ” or ‘‘ He’d have to put on more steam.” 
Further examples were (IX, 2, c), ‘‘ It was lighting his cigar that started the fire ” ; 
also, ‘‘ There wasn’t a fire. It was his cigar. When he put his cigar out, there was 
no fire”; (IX, 2, d) “ Columbus didn’t die in Spain. He went to America”: 
(IX, 2, c) “The water wouldn’t be warm enough ”; (XI, 2, b) ‘‘Someone might 
have fallen from a platform—that wouldn’t be a railway accident ’’; and, for 
XI, 2, c—an amusing response given more than once—‘‘ The people in the last 
carriage would be left behind in the station instead of being taken where they want 
to go.” All these replies display the characteristic combination of superficial 
plausibility and essential inaptness. They contrast with answers to absurdities 
where the material more closely approximates a real-life situation quite familiar 
to the patients. Such are the absurdities about trousers (IX, 2, a), which was very 
rarely failed, about the poste restante (IX, 2, b), and in VIII, 3, c, and XI, 2, a, 
both of which depend essentially on the perfectly familiar idea that death ends 
all feeling and behaviour. The severely demented patients succeeded quite well 
in these items. 

A short step brings ‘‘comprehensions’’ under review. If the above psycho- 
pathology is correct, the group D subjects should have had little difficulty in these 
tests where translation of the data into concrete situations and description of the 
appropriate behaviour is all that is needed. The observed results were in accord. 

Like ‘‘comprehensions,”’ ‘‘ problems of fact ” should, theoretically, be relatively 
easy for demented patients, and the results were again in accord. It was easier 
for the group D patients than any other test in its own and the preceding year 
except vocabulary items. The unfortunate frequency in the scale of material 
concerned with violence, accidents and death may be conveniently noted here.* 

Continuing the argument, ‘‘proverbs ’’ should have been difficult for the group 
D patients, for they demand a high degree of abstraction and capacity to free 
oneself from literal concrete interpretation of the material. The results fully sub- 
stantiated the hypothesis. It was precisely his failure to escape from literal inter- 
pretation of the material that distinguished the dement from the non-dement. 


* See also Wells and Kelley (1920) and Krugman (1939). 
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Replies such as (A.A., 5, a) ‘‘ He won’t go near the fire again because he got burnt,” 
and (A.A., 5, b)“ You’ve got to crack it before you can eat it ’’ were repeatedly 
given by the demented subjects. Repetition of ‘‘ What does the proverb mean ? ", 
or questions, not strictly allowed, such as ‘‘ What does the proverb teach us? ”, 
merely evoked similar responses in different words. The easiest proverb was 
** A bird in the hand is worth two in the bush,” probably because, being so commonly 
used in évery-day life, the dements could produce the generalization ready made 
from real-life experience without having to deduce it. 

‘““Finding reasons ” at year X, which should have been easy according to the 
present thesis, was unexpectedly the most sensitive single item in the scale. The 
explanation is that the dements gave only one reason instead of two. This reason 
—usually (a) that noise prevents children from learning, and (b) that a car is more 
convenient or more comfortable than a bicycle—contained within it all subsidiary 
reasons, but the dements failed to analyse it because they failed to comprehend 
the full task and to enter into the test ‘‘ set.” When asked why noise prevents 
children from learning and why a car is more convenient than a bicycle, a string 
of reasons was readily given. Unfortunately, such prompting is not allowed. The 
test thus proved valuable as an indicator of comprehension of tasks and insight 
into test set. It must, of course, be admitted that the first item is unsuitable for 
adults. Yet if it were altered to pertain to a setting more familiar to adults, it 
might lose its specific value, for it could then probably be easily solved after tha 
fashion of “ comprehensions.’’ The fact that part b was failed far less often than 
part a supports this view. 

“Finding reasons ” at S.A. II was too difficult for all groups to be very valuable. 

Stanford-Binet: Similarities.—Failure on ‘‘stmtlarities and differences’’ at 
year VIII was uncommon even in group D patients, and where it occurred was the 
result of incomplete comprehension of the task. Were not prompting allowed on 
the first two items, failure would have been commoner. The highly “ concrete ” 
objects were easily compared and contrasted at a sensory level without the necessity 
for abstraction. “ Ocean and river ” constituted the most difficult pair. 

Comparison at a sensory “ concrete ” level cannot possibly succeed at year 
XI. Here the objects have to be “ thought about,” approached in an “ abstract ” 
fashion. As expected, the group D patients conspicuously failed. Their “ con- 
crete approach ” was exemplified by the frequency of replies such as “ They're 
not alike—a cow’s an animal, a sparrow’s a bird, and a snake's a snake ” ; “ Well, 
a rose is a tree too, but a potato isn’t ” ; ‘‘ You can cut with a knife and you can 
cut with a piece of wire, but you can’t cut with a penny ”’; “ You can read a book 
and a newspaper, and a teacher reads books.” Complacent satisfaction with inade- 
quate replies, lack of insight and self-criticism, expectation of reassurance and 
guidance and emotional facility were prominent on this test. 

“Essential similarities ’’ at S.A.I. seemed to be somewhat easier than its position 
indicates. Qualitatively, the responses resembled those at year XI. 

Stanford-Binet: Tests involving arithmetic.—Arithmetic enters into “giving 
change,” but in such a simple fashion, and, moreover, in relation to such familiar 
matters that the test was rarely failed by group D patients (and even, as I have 
observed, by patients far more seriously demented). As Terman and Merrill 
remarked (1937), the test is not so much one of arithmetical ability as of ability 
to comprehend the problem. 

“Arithmetical reasoning ” at the A.A. level was an unsatisfactory test, un- 
popular even with non-demented subjects. In the dements, emotionalism, excuses 
and escape behaviour and guessing rather than confession of failure were pro- 
minent. The first item evoked ‘the responses most characteristic of dementia; for 
example, ‘“‘ A long time ” ; “ About a year, I expect ” ; “ How do you know he'll 
save that every week? ” The time limit was not a major handicap. Double 
time allowance rarely enabled those unsuccessful within the minute to reach the 
correct solutién. 

“ Arithmetical reasoning ” at the S.A. III level was too difficult to be of much 
differentiative value. Group D patients exhibited typical guessing. 

Arithmetic enters, too, into the “ingenuity ’’ problems, though, of course, the 
actual computations present no difficulty. Group D patients were poor in com- 
prehending the task, as was proved by remarks such as “ Must he bring it in both 
cans ? ” Their “ concrete approach,” the limitation of their thinking-to real-life 


524 A PSYCHOMETRIC STUDY OF DEMENTIA, fOct., 


practical matters, and their lack of insight into the test situation were well exem- 
plified. Nearly always they treated the problem as they would in real life. * Hed 
have to guess’’; ‘ He'd half fill the seven-pint can.” A reminder that the boy 
started by filling the seven-pint can merely produced replies that ‘‘ He'd pour half 
away.” Another commonly suggested method was that the four-pint can should 
be only partially filled. Again a reminder about the seven-pint can was no hint. 
“ He wouldn’t need to do that”! When reminded that the boy is not to guess, 
a common reply was, ‘‘ He’d make a mark on the can.” On this test, too, if the 
problems were not solved in the allotted time, they could not usually be solved at 
all. 

The part played by arithmetic in the “induction ” test is unimportant, though 
occasionally patients indicated that the right answer was twice sixteen without 
at first being able to calculate it. Only rarely was the rule spontaneously stated. 
The group D failures were mainly in comprehending the task of giving the rule, 
though they also usually failed to calculate the correct number of holes. 

Arithmetic is also involved, though insignificantly, in the “enclosed boxes” 
item. The relative frequency of passes above mental age indicated that it is easier 
for adults than its position suggests. Qualitatively, it was uninteresting. 

Stanford-Binet: Miscellaneous tests The remaining Stanford Binet tests 
do not easily link with others and will be considered in the order in which they 
appear in the scale.* 

In “paper cutting ” at the lower levels, the group D patients showed charac- 
teristically slow and inadequate comprehension of the task. At the S.A. III level 
the test is extremely difficult, consequently seldom valuable. ft 

“Plan of search,’’. formerly the “‘ ball-and-field’’’ test, was disappointing. 
Patients in all groups commonly replied, ‘‘I’d go round and round,” but -without 
attempting to draw their path. This reply may or may not indicate knowledge 
of the correct procedure, and this doubt was not always dispelled by their drawings. 
Most subjects perfunctorily complied with the request to “ draw it ” with a con- 
tinuous line rapidly drawn without removing the pencil from the paper. To avoid 
retracing the same line, the pencil was forced towards the centre at the end of each 
circuit, thus, almost inevitably, producing the correct plan. Moreover, even when 
testees drew more carefully, they often, for the sake of neatness, drew concentric 
circles and not spirals, although their previous verbal responses proved that they 
had correctly solved the problem. These difficulties in scoring seriously diminished 
the value of the test. The most reliable differences between the groups was in the 
rapidity and degree of comprehension of the task. 

Failure of the group D patients on “orientation ’’ was not surprising, since the 
material is amongst the most “ abstract ’’’ in the scale. The demented patients 
could be compared with those suffering from Pick’s disease who could reproduce 
from memory a pattern, made with little sticks, which reminded them of some- 
thing ‘‘ concrete,” but could not reproduce the position of a single stick because this 
could not be remembered except by its abstract quality of having a certain location 
in space.{ Guessing was prominent. Replies, such as “ About North-East,” etc., 
were often given, revealing; besides guessing, a childish attempt at display. 

In “ orientation ” at S.A. III the group D patients usually failed in both parts, 
the non-demented in part b. As Terman and Merrill admit, part b is to some extent 
a catch question, occasionally failed by very intelligent persons. 

‘‘ Codes ’’ was the hardest item in the scale up to and including the A.A. level 
for the group A non-demented subjects. The task was always slowly compre- 
hended. The group D patients almost invariably completely failed to understand 
it. At best, they merely copied the word “ Hurry.” The common complaint was 
that ‘‘ There is no‘ H ’,” etc., so that they could not directly substitute the letters 
in “ Hurry ’ from a completed model—a purely mechanical procedure. 

Babcock: “Naming objects,” ‘‘ Pronunciation,” and “Opposites. —Reference 
has already been made to these items. The first is essentially a test of co-operation, 
simple retardation, and so on. The results of the others supported the assumption 
of some decline in vocabulary ability in the group D subjects. 


? 


* Failures below vear VII were too few to merit consideration. 
t It is, in my experience, the hardest single item in the scale even for very superior adults. 
$~ See Goldstein and Katz (1937). 
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Babcock : Rote repetition tests.—These include “ naming the davs,” “naming the 
months,” and “saying the alphabet.” The group D patients were slowest and made 
most errors in all three tests. As the material presented little difficulty, this 
indicated that apart from other deficiencies, the severely demented patients were 
slower than others on tasks well within their powers. 

Babcock : “‘Days’’ and “Months reversed.’ —These ‘tests differ from the rote 
repetition tests in demanding more emotional control. An important factor in the 
failure of the group D patients was that they were more hampered than the others 
by perseveration. In the midst of reversing, they sometimes started to give the 
sequences in the usual arder, perseverating established custom. They also lost 
points through slow comprehension of the task. Some tried to name the days 
backwards literally, as “ Yadrutas,”’ etc. ! 

Babcock: Items of information.—Questions on ‘personal information ” and 
“old school knowledge ’’’ were answered readily, the material being familiar through 
everyday usage. Here too, however, was evidence of diminished speed in easy 
tasks. On the other hand, items of “current information ” and ‘‘locating cities ” 
were difficult for all groups. This indicated that even in non-demented subjects 
after 50 years of age, there is diminution of interest in attairs not directly concerned 
with their everyday lives, and that this deficiency may be equally well demonstrated 
by questions on a variety of topics. In serious dementia, the diminution is very 
great indeed. In addition, these items revealed the emotionalism, excuses and 
escape behaviour, and tendency to guess rather than to admit ignorance, of the 
group D patients. “ Locating cities” was more valuable here than “ general 
information.” 

Babcock : Tests of memory.—The group differences for “digris forward ’’ were 
more significant than for ‘‘digits reversed ''—a surprising result, which I can only 
account for by supposing some error in the original assessment of the relative 
difficulty of the items. Clearly, however, ability in the immediate reproduction 
of meaningless data was in inverse ratio to dementia. ‘This was further exem- 
plified by the results on the “Knox cuba’’ test. This test allows of two approaches 
—-either by memorizing the pattern of movement or by mentally numbering the 
blocks and memorizing the sequence of numbers. The second is indubitably 
easier. Questions proved that this method was used by few patients in any group 
and by none in group D. 

The simply applied digits tests were among the best in the scale for demon- 
strating some of the qualitative deficiencies in the group D patients. ‘These subjects 
exhibited incomplete comprehension of the task by repeating, until corrected, each 
digit as the examiner read it. Whereas the common errors of the non-demented 
dubjects were to use the right digits in the wrong order, and, as they admitted, to 
forget the last two or three where the span was wide, group D patients perhaps 
remembered the first one or two, then merely guessed, often supplying more than 
the required number of digits, and perseverating from custom sequences, such as 
6, 7, 8, 9. Emotionalism and escape behaviour were very prominent, and sub- 
sequently recurred on every item in the scale where the patient, having once failed, 
suspected that his memory was again to be tested. A characteristic of the seriously 
demented subjects was to attempt a rapid immediate response before the primary 
impression faded. The better patients muttered the sequence to themselves until 
they had learned it. , 

Immediate reproduction of meaningful material is tested by ‘repetition of 
sentences ” and “immediate paragraph memory.” In these, success depends not only 
on accurate fixation of the material, but also on the clearness with which it is 
apprehended and the degree of insight into the test requirements. The group D 
patients did not appreciate, for example, the error of substituting “ full” for . 
“filled ” in sentence 17. Their guesses, when failing, were qualitatively poor, 
often mere strings of words approximating the sound of the original sentence, but 
without meaning. In the “ paragraph memory ” test, excuses and attempted 
evasions were noticeable as soon as demented subjects realized that their memory 
was to be tested, their emotionalism and agitation visibly increasing as the examiner 
continued to read. Guessing and confusions were prominent. Poor insight was 
indicated by the frequency of comments, proving that the report was thought to 
be one of actual facts. 

‘Designs from memory ” was a useful test. Emotionalism(andescape behaviour 
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occurred as on other memory tests. Incomplete comprehension of the task was 
proved by attempts to copy the designs before they were remọved. The poor 
performance of the group D patients on this test was, however, mainly the result 
of their defective apprehension of the material, exemplifying their impaired 
“ abstract approach.” Thus, their drawings of the first design showed the flags 
pointing in various directions without hint of a coherent pattern. For c, and c, 
they drew oblongs with bars placed at random in sufficient number to correspond 
with their concrete image of the original, but with no evidence that the relational 
efements in the design had been appreciated. On d they usually failed completely, 
for here apperception of the relational elements is at a premium and the designs 
are too complicated to be held as a purely sensory image, even the outer shape 
being confused by the internal complexity. The same applies to the Stanford- 
Binet “designs from memory.” Here, however, the outer oblong is fairly clear. 
Group D patients usually reproduced this, but merely guessed at the internal 
design. Even when insufficiently accurate to score on this test, the drawings of 
the non-demented subjects were obviously superior in quaiity to those of the group 
D subjects. On the Stanford Binet designs and on Babcock’s c and d, demented 
patients often exhibited perseveration by drawing the second design very much 
like the first. As with “ digit span,’’ there was often a tendency to rush the response 
before the first impression faded, so much so that some patients wanted the examiner 
to remove the designs and let them start drawing before the expiration of the ten 
seconds. 

An interesting observation was that in the execution of the drawings irrespective 
of their content, the group D patients were notably inferior to the others. They 
drew clumsily, their lines were irregular and tremulous, their physical movements 
either timid and hesitant or impulsively careless, or, indeed, alternating between 
the two. Even when consciously attempting to do so, they could not easily draw 
parallel lines or lines of equal length. These signs of defective motor control in 
dementia were confirmed in other tests. 

Subtest 16 tests “retention.” According to Babcock, the score should be higher 
than on test 8, but in all groups the reverse was true. Indeed, this was one of the 
hardest items in the scale. Qualitatively, there were no features not seen on test 8.* 

Powers of “recognition ” (tests 20 and 23) declined progressively from group A 
to group D. Qualitatively, the most conspicuous differences between the groups 
were that the successes of the group D patients tended to be concentrated in the 
first few examples, whereas those of the other groups were more evenly spread ; 
and, of course, that guessing was rife in the group D patients. ft 

Babcock : Learning tests.—As was expected, all patients found the ‘‘substttution”’ 
test difficult. It had special virtues in that the task is easy to understand, and 
that given time, every patient had the satisfaction of completing it. Group D 
patients exhibited slowness in comprehension and execution, and clumsiness in 
holding the pencil and writing. Most notably, however, they displayed their 
inability to profit from experience and the poverty of their reserve of emotional 
control. The first was shown by their laboured reference to the key down to the 
last figure, not even design No. 1 being incidentally learned.: The second was par- 
ticularly well revealed, because in this test the same task must be repeated for a 
comparatively long time. As the test proceeded, the strain showed on the patient. 
as in children, by his shuffling on the seat, frowning, tighter and clumsier grasp 
of the pencil, increased depth and frequency of respiration and other such signs. 

The results of the “paired associates ” item again indicated in serious dementia 
deficient capacity to profit from experience. Some group D patients displayed 
incomplete comprehension of the task by repeating the words after the examiner. 
Perseveration was strikingly exhibited by repetition of the same mistake in each 


* I confess to difficulty in evaluating this test. It seems to me that its presentation in the 
scale as at present makes it susceptible to factors whose influence varies for each person. For 
example, the time interval between tests 8 and 16 varies from subject to subject; and, more 
important, so does the amount of intellectual, ernotional and conative energy consumed on the 
intervening tests, and, therefore, the degree to which these are likely to cause retro-active 
inhibition. 

t I do not propose to discuss the complex question of whether different phases of memory 
can be separately affected. It may be said that patients who were poor in one of the memory 
tests were usually poor in all, but that exceptions occurred. 
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trial. The most conspicuous feature, however, was the emotionalism of the group 
D subjects. Babcock maintained that knowing that they would have further 
chances helped her patients to sustain their emotional control. I found, however, 
that their failure was so gross that even the group D patients were aware of it, 
and the expectation of further trials which could only emphasize it increased their 
distress, and thereby still further handicapped them. 

Babcock : Motor tests—The results on the “mazes” were anomalous. But 
qualitative analysis revealed that in actual fact group D was much the poorest 
group, thus demonstrating how misleading purely quantitative scores can sometimes 
be. Whereas the other patients were slow and careful, and once having crossed 
the line, immediately re-entered the track, the group D subjects soon lost emotional 
control, and after a usually inhibited start, finished impulsively without much 
troubling to re-enter the track. Hence, their purely quantitative scores tended to 
be better than those of the intermediate patients, although their performances were 
actually poorer. Their behaviour manifested gross lack of integration (vide infra). 

In “writing a sentence,” however, the task is so simple that lack of integration 
and emotional control can have but little influence. The failure of the group D 
subjects therefore calls for further explanation. The manner of holding the pencil, 
of writing, of adjusting the paper, in addition to the quality of script and alignment 
all indicated diminution of speed, accuracy and efficiency of neuromuscular functions 
in the demented subjects. Other tests (e.g. ‘‘ designs from memory,” “ Porteus 
mazes ’’) provided similar evidence. i 

Babcock : Date.—This test is a poor one, as the result is subject to so man 
variable influences. l 

Kohs’ block test.*—-Qualitatively the Kohs’ block test was very interesting. Many 
of the qualities of behaviour exhibited on the vocabulary and verbal tests were 
again manifested by the group D subjects. They were slow in comprehending the 
task, some needing to copy a full size model before they understood it. Minor 
manifestations“of facility and lability occurred, and excuses and escape behaviour 
were common, especially when difficulty was encountered, to which their reaction 
was often poor. They did not stop working, even while they grumbled at the 
“ childish nonsense,” “ playing with bricks like children ” and “ being too old for 
these games,” but the quality of their work deteriorated. ‘‘ They lost their heads ” 
is what the layman would say, and became slightly agitated or irritable. These 
complaints illustrated, too, their poor insight into the test situation. Perseveration 
was prominent. The severely demented patients placed a block, removed it and 
replaced it in exactly the same way again and again. They continually looked for 
reassurance and guidance. Lack of insight and defective self-criticism were 
very conspicuous. . 

In addition, the Kohs’ test revealed qualities of behaviour not seen on verbal 
tests. Planfulness is among these. - Kohs (1923) believed that the test was one of 
capacity for analysis and synthesis. It is true that success comes easily if the 
designs are correctly analysed and the models planfully synthesized. The group D 
patients were conspicuously poor in this respect. Their performances were highly 
“ concrete,” on the basis of purely sensory trial and error matching. They very 
rarely adjusted the block in their hands before placing it. Even a preliminary 
attempt to get the right colour combination on top was often absent. The process 
of building planlessly by trial and error matching methods drew their attention to 
details rather than to the whole, leading, in turn, to difficulty in isolating errors. 
They often constructed sections in a wrong fashion, thus producing gratuitous 
errors which, as usual, they had difficulty in isolating when they found that such 
sections would not satisfactorily combine with others. Indeed, they often in 
desperation took the whole model to pieces and started afresh. Sometimes they 
successfully copied the design, but were uncertain whether their model was right 
or wrong. Thus arose, also, their characteristic diffculty in completing designs 
three-quarters constructed. 

The errors made by the group D subjects were like those described by Nadel 
(1938) in patients with frontal lobe lesions. He classified them as mistakes caused 
by (1) attention to detail irrespective of the relation to the design as a whole ; (2) 
over-impressiveness of the colour elements ; (3) inability to utilize the elements of 
colour and position simultaneously ; (4) inability to complete models three-quarters 

* Unfortunately, Goldstein and Scheerer’s paper (Psychol. Monographs, )No.-239, 1941) 
reached this country too late for discussion here. 
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constructed ; and (5) seeking non-existent colour combinations. All these, how- 
ever, are but the consequence of failure to work planfully on a guiding pmnciple 
and restriction to ‘“‘ concrete ’’ methods. 

The deficiencies of the severely demented patients became increasingly obvious 
at and after design number 7. On number 7, for example, inability to analyse 
the design into its constituent blocks resulted in attempts such as those illustrated 
in Fig. 1. More than once, although given 9 blocks and told that he would require 
them, the patient attempted to construct design No. ro out of 4 blocks, as in previous 
designs. Fig. 1 also exemplifies another common effect of their deficiencies—the 
attempt to construct a bar of colour out of self-coloured facets rather thanby a 
combination of blocks. This was seen rather better in later designs, where attempts 
were made to construct such bars running diagonally by putting blocks on the 
slant (Fig. 2). 


Fic. 1.—Faulty analysis of general configuration in Kohs’ block test. (Shaded portions 
marked B are blue ; unshaded portions, white.) 


Fic. 2.—Faulty construction of diagonal bars of colour in Kohs’ block test by use of self- 
coloured facets instead of combinations of divided facets. (Shaded portions are blue: 
unshaded, yellow.) j 


Another quality excellently revealed by the Kohs’ block test was inability to 
learn, or to profit by experience. The non-demented patients quickly learned to 
recognize certain recurrent details and to construct them quickly. Often, having 
constructed an element of a symmetrical pattern, they would construct the opposite 
equivalent element before continuing the next section. Such behaviour was very 
seldom displayed by the group D patients. 

Finally, this test provided splendid opportunities to observe the qualities of 
behaviour described by Earl (1937), namely, overactive, excited movements, or 
timid, hesitant, inhibited movements, or alternating periods of both. This lack 
of integration, as Earl called it, was perhaps the most conspicuous characteristic 
of the group D patients in this test. 
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As was true of other timed tests, extension of the time limit rarely enabled 
patients to solve items they were unable to solve within it. 

Porteus mazes.—The group D patients here exhibited most of the qualities 
seen on other tests, in particular, slow and incomplete comprehension of the task, 
“concrete approach,’ perseveration, inability to profit by experience, and lack of 
integration. They not only required to have the task explained slowly, simply 
and at great length, but made errors proving that even then they had not fully 
grasped the idea; for example, on the year VI and VII mazes, they failed to cut 
across open spaces, but followed the walls of a blind alley, returning to the same 
spot, then continuing correctly ; and on the year IX maze they went round the 
Square. In both cases, questions proved that they knew they had not taken the 
shortest path, but did not understand that alleys could be by-passed. Further, 
on the years XI, XII and XIV mazes, they often removed their pencils from a gap 
near the centre, believing that once they had‘ escaped from the central “ cell ” 
they were “right outside.” ‘“‘ Concrete approach ” was exhibited by the fact 
that they rarely attempted to solve the problems by inspection or by mentally 
tracing the path in reverse before starting to trace with the pencil.* They worked 
almost exclusively by jumps from gap to gap, planning, at the most, but one step 
ahead, and confined all the time to the immediate practical task. Perseveration 
and inability to profit by experience were displayed by repetition of the same error 
on succeeding trials. 

Best of all, the Porteus mazes revealed lack of integration in severe dementia. 
Sometimes demented patients studied the problem for five minutes before putting 
pencil to paper, and it was a remarkable testimony to the validity of timed tests 
that such patients very rarely succeeded. Sometimes inhibition occurred halfway 
along the path. Then pitiable and grotesque indeed were the efforts simultaneously 
to keep pencil on paper and to look round, over and under the arm, once again 
providing evidence of physical clumsiness. Eventually the pencil was reluctantly 
dragged a millimetre or two, and a further long period of inhibition ensued. Thus, 
the gaps showed characteristic deep impressions of the pencil point and peculiar 
untidy wriggles. On the other hand, impulsive, over-excited activity was equally | 
common. Group D patients commonly took turnings without thought, and were 
halfway down a blind alley before realizing the mistake. Less impulsive but still 
over-active patients rushed through gaps, but, at the last moment, retrieved their 
errors, causing characteristic spikes. Alternating periods of inhibition and excite- 
ment were not uncommon, and may be considered highly suggestive of severe 
dementia. 

Passalong test.—Qualities repeatedly encountered on other tests were exhibited 
by group D subjects on the Passalong test. They commonly removed blocks, or 
merely rotated the whole box so that the position of the blocks became the same 
as on the plan but, of course, with the red block still at the blue end—herein dis- 
playing incomplete comprehension of the task. Excuses and evasions were less 
common than with most tests as the patients usualy treated it as an entertaining 
puzzle. For the same reason they threw out fewer feelers for reassurance and 
guidance. Perseveration was vefy obvious, the same useless move being many 
times repeated. 

At the highest level this test is solved by perceiving the relation of plans 4 
and 5, and the inter-relation of plans 6, 7, 8 and g. I have, however, only once 
seen it solved in this way. The usual method is trial and error, but with insight into 
the utility of the moves, and with capacity to forecast, within limits, the effects 
of each move, and, above all, to profit from previous experience. The deficiency 
of the group D patients in the last respect was displayed more prominently on this 
than on any other test. It is often necessary to make space for the wide red block 
by moving one of two small blue blocks inwards then downwards, so that they 
come to lie at right angles to their previous direction. Even though unable to 
explain his procedure, the non-demented patient, in contrast to those in group D, 
usually learned to recognize when this move was required and quickly accomplished 
it. Group D patients rarely showed signs of having insight into their activity, 
or of capacity to forecast the effects of their moves. 


* I found that more interesting results were obtained by allowing the patients to study the 
Problems as long as they wished, than with the stricter technique whieh prohibits. this. 
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The Passalong test ranked next to the Porteus mazes in revealing lack of inte- 
gration. Over-forceful pushing of the blocks, slow hesitant movements and 
alternating periods of both kinds of motor behaviour were very often seen, par- 
ticularly, as Earl (1937) found in morons, when difficulty was encountered. The 
differences in this respect between groups A and D were especially conspicuous. 

In the present chapter evidence has been presented indicating that the most 
valuable signs of dementia obtained through mental tests are provided by the 
qualitative aspects of the patient’s performance. In order to make this point 
clear, stress has been laid on the conspicuous differences between groups A and D. 
It is therefore worth repeating that these differences were not absolute. Groups 
A and D were poles in a continuous series in which, as expected, group (B + C} 
occupied an intermediate position. All the qualities described were sometimes 
shown by the group A subjects, and are occasionally displayed even by very superior 
adults. What appears to be especially suggestive of dementia is the frequency 
and intensity of these qualities, particularly when displayed in tests which, judging 
by the subject’s vocabulary ability, occupational history and so on, should be easy 
for him. The psychometrician hoping to use these observations as an aid in the 
diagnosis of dementia must realize that much depends on himself. No hard and 
fast rule can be established for his guidance. All that can be done is to indicate 
how to recognize the various significant qualities in the patient’s performance. 
Their evaluation, however, is the psychometrist’s own problem—a separate and 
individual problem, moreover, for each individual patient—the solution of which is 
reliable in proportion to his experience and psychological insight. 


V. 


t 


—— 


THE NATURE OF DEMENTIA. 


Clinically, the demented person is one whose -behaviour is less intelligent than 
formerly. He is commonly described as childish and simple, and the diagnosis 
is usually clinched by his failure to perform a few—often unstandardized—mental 
tests. Failure in cognitive -T is regarded as the primary symptom. The 
mental-age levels of the group D patients prove, however, that such a psycho- 
pathology fails to explain all the facts. Miss Babcock’s work implies recognition 
of this, although she nowhere argues the point in detail. She stressed the importance 
in dementia of the discrepancy between “ intellectual capacity ” and “‘ intellectual 
efficiency,” impairment of which was displayed predominantly by diminished 
speed in intellectual work and by difficulty in new learning. Unfortunately, she 
failed to explain why and how impaired efficiency happens.* 

The solution of the problem lies in the fact that intelligent behaviour depends 
on affective-conative in addition to cognitive factors. These factors are better 
investigated by consideration of the qualitative aspects of test performance than 
of the quantitative results. The qualitative deficiencies found to be conspicuously 
exhibited by demented patients were: 

(1) Lack of insight into the test “ set.” 

(2) Slow and incomplete comprehension of tasks. 

(3) Lack of insight into the quality of performance—defective self-criticism. 

(4) Low level of planfulness. 

(5) Failure to profit from experience—difficulty in new learning. 

(6) Impaired ‘ abstract behaviour.” 

(7) Emotionalism—lability and facility. Tendency to become distressed by 
failure, but to be easily flattered, and cheered by apparent success. Expectation 
of reassurance and guidance. 

(8) Poor reserve of emotional control—difficulty in sustaining the level of 
performance. 

(9) Lack of integration. 
(10) Poor reaction to difficulty. 
(11) Excuses and escape behaviour. 


* Yacorzynski (1940, 1941) suggested that dements fail on the Babcock test because the 
problems can be solved only by specitic methods, whereas success on the vocabulary test can be 
achieved by a ‘‘ number of separate and qualitatively different/acts_of unequal difficulty.” 
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(12) Guessing. 

(13) Memory defects. 

(14) Loss of speed. 

(15) Defective neuro-muscular control—including mispronunciation. 

The first five of these are admittedly cognitive in character. So, also, are 
memory defects, and, for the most part, impairment of ‘ abstract behaviour.” 
Certainly, there is some decline in cognitive functions—in intellectual capacitvy— 
in dementia; but its importance must not be exaggerated. Numbers 7 to 11, 
and possibly ‘‘ guessing,” are not cognitive, but affective-conative in character. 
These also are the qualities most characteristically displayed in dementia. It is 
mainly these qualities which distinguish patients above the * imbecile level,” but 
unable to sustain themselves in society from those who, with no greater cognitive 
capacity, nevertheless live normal lives free from signs of dementia. This obser- 
vation accords with both theoretical and clinical considerations. Psychometric 
studies in later maturity indicate that a person may suffer diminution in intellectual 
power to deal with novel situations and rely mainly on the products of past intelli- 
gence without gross impairment of social competence (Brody, 1942@). But it is 
inconceivable that he could survive much diminution in his affective-conative 
functions—in the urge to adapt himself to life’s requirements with the intellectual 
weapons most suited to him, or in the emotional control of these weapons. If in 
dementia there is weakness in these respects, failure of social competence despite 
adequate cognitive capacity can be understood. Clinically, the association of 
symptoms of affective-conative weakness with those of cognitive failure is a common- 
place. Symptoms such as dependence, poverty of initiative, and emotional 
instability or inadequacy are, one may say, never absent in dementia. 

Thus, in dementia, there is deterioration and weakness in all aspects of the 
psyche. Cognitive deficiency is certainly not the only factor and, indeed, the 
evidence suggests that it is subsidiary to the weakness in atfective-conative functions. 
Here it may be noted that some of the qualities accepted as cognitive may not be 
entirely so. Binet and Simon (1909, 1916) stressed the importance of the non- 
cognitive ‘‘ feeling of propriety ’’’ which enters into judgment and insight. Gold- 
stein, too, insists that ‘‘ abstract behaviour ” is not merely cognitive in character, 
but an attribute of the total personality. 

Further there is often in serious dementia a remarkable association of physical 
deterioration with deterioration in all aspects of mental life. Many signs were 
seen in the group D subjects of loss of speed and decline in neuro-muscular mecha- 
nisms. These and the memory defects and perseveration can safely be assumed 
to result from pathological changes in the brain. Most seriously demented patients 
display clinical evidence of more systemic deterioration than is normal for their 
age. Though it would be unjustifiable to include such deterioration as an integral 
part of dementia, the regular association of physical and mental deterioration 
in dementia emphasizes the diffuseness of the deteriorating processes in the majority 
of cases. This applies not only in senile dementia and secondary dementia—which 
may be merely senile dementia occurring in a person suffering from a psychosis— 
but also in dementia caused by syphilis or alcohol or degenerative diseases, such 
as Huntington’s chorea and the pre-senile dementias. There are few conditions 
which cause dementia which do not also cause symptoms of a more systemic nature. 
Cerebral tumour and trauma are prominent exceptions, 


VI. 
SUMMARY. 


1. With the purpose of investigating the nature of dementia, mental tests were 
administered to groups of mental hospital patients clinically estimated to be 
demented in varying degree. The patients were carefully selected as to age, sex, 
co-operation, and freedom from disturbances of the stream of mental activity, so 
that the use of mental tests was valid. 

2. Vocabulary score was above average in the non-demented group, about 
average in the mildly to moderately demented group and rather below average 
in the severely demented group, indicating, first, that dementia affects (patients in 
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inverse proportion to pre-psychotic ability, second, that some vocabulary deteriora- 
tion occurs earlier in dementia than has hitherto been supposed, and in the absence 
of clinical signs thereof. 

3..Even in the most demented group, mental level rarely fell to the imbecile 
level. Since very many normal persons achieve no higher scores, a psychopathology 
of dementia expressed in purely cognitive terms fails to explain all the facts. 

4. The discrepancy between vocabulary level and scores on other tests increased 
with increasing dementia. Qualitatively, however, the psychometric pattern was 
similar in all groups. Success or failure in certain listed items of the Stanford 
Binet scale possesses special significance, but there is no sign of a specific psycho- 
metric pattern in dementia. Abilities are levelled down in dementia. 

5. Qualitative analysis of the patients’ behaviour and of their working methods 
provided the clearest distinction between the non-demented and demented groups. 
Fifteen qualities—viz. lack of insight into the test set, slow and incomplete com- 
prehension of tasks, defective self-criticism, low level of planfulness, failure to 
profit from experience, impaired “‘ abstract behaviour,” emotionalism, poor reserve 
of emotional control, lack of integration, poor reaction to difficulty, excuses and 
escape behaviour, guessing, memory defects, loss of speed, and defective neuro- 
muscular control—appear to be characteristic of dementia when frequently and 
intensely displayed, particularly on tests which, judging by the patient’s vocabulary 
level, etc., should be well within his power. 

6. Since these qualities are sometimes exhibited by all subjects, their evaluation 
depends in each individual case on the examiner’s judgment. 

7. Many of these qualities are not cognitive, but affective-conative in character. 
In normal senility, although cognitive deterioration may be as severe as in dementia, 
the affective-conative deterioration is proportionately much less. It thus appears 
that in dementia all aspects of the psyche are affected, and that although cognitive 
deterioration occurs, the affective-conative deficiency is probably more important. 
This accords with both clinical and theoretical considerations. 

8. In most conditions which cause dementia, the deteriorating processes are 
diffuse, involving both mind and body. 
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THE operation of prefrontal leucotomy presents many aspects; to select one in 
preference to another would, we feel, do the subject an injustice. We have therefore 
decided to treat the subject as a whole, and thus avoid limiting the scope of the paper 
or of any subsequent discussion. 


THE PHYSIOLOGY OF THE FRONTAL LOBES. 


This operation more or less completely severs the frontal areas from the rest 
of the brain, and one therefore wonders what functions these perform that they can 
so readily be dispensed with. Purves-Stewart (1931) refers to them as the seat of 
the higher psychic functions, but is very vague as to what these might be exactly, 
and indeed, when one considers how little is known of them, it is not surprising to 
find qne speaker at a recent American conference on neurosurgery recalling that 
they have been called “ biological luxuries’’ and ‘“ parasitic growths.” This 
speaker also stated that among 30 patients who had undergone prefrontal lobectomy, 
he found many who were indistinguishable from normal individuals by psycho- 
logical tests, whilst others showed euphoria, facetiousness, lack of restraint and 
other symptoms of what has come to be regarded as the frontal lobe syndrome. 
One of thesé patients, from whom the left frontal lobe had been removed four years 
earlier, had an intelligence quotient of 152 on the Stanford-Binet scale. In this 
group of patients only one lobe had been removed and the diverse results may be 
compared with those of Bianchi (1922), who found no change in the intelligence of 
monkeys after the removal of one lobe, and the belief is generally held that both 
lobes must be damaged or interfered with before any changes can be detected. 
Our own experience with leucotomy does not, however, bear this out, as the following 
abstract from the case-record of a patient on whom unilateral leucotomy was 
performed illustrates : 


CasE 1:—This patient, a male, aged 23, was admitted to the hospital in 1937 with a history 
of gradually progressive stupor and mutism. Despite two courses of convulsion therapy, in 
September, 1941, when the operation was performed, he was mute, untidy in appearance, faulty 
in habits and unemployable. On September 16 prefrontal leucotomy was performed on the right 
side, but owing to the occurrence of haemorrhage from a large cortical vein the left side was not 
interfered with. On the day after the operation he was able to reply when questioned that he 
was ‘feeling well.” Twenty-four days later he was able to give correct answers to simple 
questions, such as “How many pennies in a shilling ? ” and from being a deteriorated patient 
who had to be washed and dressed by the nursing staff, he had become clean in his habits, tidy in 
appearance and capable of attending to his own toilet. Leucotomy was performed on the left 
side a month after the first operation. Soon after this he was transferred to the villas. He is now 
occupied at the farm as a labourer, and although mentally and physically retarded, his present 
condition is in marked contrast to his former state of degradation. 


Moniz (1936) discusses the functions of the frontal areas at considerable length. 
He draws attention to the fact that the anatomical frontal lobe can be subdivided 
into three functionally different areas, a motor area, a pre-motor and a prefrontal 
area. ‘The last is also known as the frontal association area, and sometimes owing 
to its large size as the frontal area. This area contains white fibres of three main 
types. These are, association fibres linking together areas of cerebrum on the same 
side, commissural fibres linking together the opposite hemispheres via the corpus 
callosum, and lastly projection fibres linking together areas of brain on the same 
side but at different levels. It is reasonable to suppose that all types of fibres are 
divided at the operation but, since it has been shown by Akelaitis (1941) that the 
corpus callosum can be divided in whole or in part without affecting personality or 
behaviour, it can be assumed that division of the commissural fibres plays no part 
in any of the results that follow the operation. 

In his consideration of the physiology of the frontal areas, Moniz refers both to 
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experimental work on animals, and to clinical studies purporting to show that they 
are concerned with the mechanisms of attention, emotion, sentiment, behaviour, 
and also with the synthesis of the multiple impressions arising in the environment, 
and with the grouping and orientating of the diverse elements of a given problem. 
From these and other considerations of frontal area physiology, he advanced the 
hypothesis that in the psychotic individual there are abnormal groupings of cells 
in the frontal area which have a fixed anatomical arrangement. By disturbing 
these abnormal cellular arrangements, Moniz argues that the patient is freed from 
his morbid mental activities by allowing new cellulo-connective groupings to enter 
into action. It was this principle that guided him in undertaking the operation. 

Much more impressive to our minds than Moniz’ long discussion of the physiology 
of the frontal areas was the practical result arising out of the experimental work of 
Jacobson (1937) and his colleagues. These workers, using chimpanzees for experi- 
ments on learning, found that after a time the animals showed a tendency to develop 
experimental neuroses, which rendered them useless for experimental purposes. 
One such animal which had been friendly, co-operative, and eager to participate in 
the experiments was also emotionally unstable, and flew into temper tantrums 
whenever she made a mistake in performing the tests. Despite rest periods these 
tantrums returned whenever she returned to work and made an error in performance. 
Following bilateral prefrontal lobotomy the animal showed a profound change in 
her reactions to the tests, for now whenever she made an error she showed no 
emotional! disturbance whatever, but quietly awaited the next trial, and although 
she made many more errors than formerly there was no reappearance of the neurosis. 
Fulton (1938) observes that the behaviour of the “ prefrontal chimpanzee ” is 
dificult to describe. The animal can be distinguished from the normal by its 
greater restlessness and a rather fatuous equanimity that one might find in a good- 
natured ‘‘ drunk.” Jacobson (1936) suggests that the behaviour of these animals 
is brought about by their dependence on immediate sensory experience, since they 
appear to have lost the faculty of recall. 

Brickner (1936), summarizing the results of an exhaustive study of a patient 
after prefrontal lobectomy, states that while the patient’s symptoms were many, 
none of them indicated any fundamental alteration of any mental processes, but 
that the main defect was one of syntheses placing a limit on the degree of abstract 
thought attainable. 

Freeman and Watts (1941), who were first in America to adopt Moniz’ technique, 
and who have made a fairly exhaustive study of its effects, are of the opinion that 
the prefrontal areas are concerned with the projection of the total individual into 
the future. This hypothesis assigns to the frontal areas functions of a very high 
order, for it regards them as being capable of foreseeing the goal, the means of 
attainment, and a final evaluation of the result. They state that while patients 
after leucotomy may be able to perform at a very high level in the spheres of art, 
law and mechanics, there is a disturbance in the relationship of the individual with 
himself, that permits certain characteristics to appear, which may or may not be 
offensive to others, but about which the patient is entirely unaware or unconcerned. 
In other words, the operation appears to cause some disturbance of the normal self- 
consciousness, or of the critical faculties. 

From all these considerations of the physiology of the frontal areas it is clear 
that while a multiplicity of functions can be fairly ascribed to them, it is equally 
clear that they can be removed or detached from their connections without seriously 
disturbing intelligence, or behaviour, the main changes that result appearing to be in 
the conceptual, synthesizing, or reproducing processes. -Perhaps the psychological 
tests that have so far been devised are not sufficiently delicate to detect the finer 
shades of deviation from the normal resulting from leucotomy, for it is very unlikely 
that the frontal association areas were developed simply as parasitic growths. 


Moniz’ TECHNIQUE AND MODIFICATIONS, 


When more is known of the more subtle effects of this operation some degree 
of standardization of technique may be reached. At present, however, several 
methods are in use. Moniz approaches the brain through trephine openings placed 
3 cm. on either side of the sagittal suture on a vertical line 3 cm. in front of the tragus. 
When the dura has been opened the leucotome is inserted into, the, frontal pole. 
This instrument consists of a graduated hollow needle with a lateral opening at its 
distal end. This needle is fitted with a stvlet which when fully inserted causes a 
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loop of steel wire to bulge through the lateral opening of the needle. Rotation of 
the leucotome causes the steel loop to cut a core of white matter of 1 cm. diameter. 
Several such cores are cut at different levels in the frontal pole. 

Freeman and Watts (1938) at first adopted the Moniz technique, but later 
abandoned it for a method of their own. Approach to the brain is gained by 
laterally placed openings situated 5 cm. above the zygoma on a vertical line 3 cm. 
behind the orbital margin. Incision at this point down to bone usually reveals the 
coronal suture through which the trephine openings are made. When the dura 
has been exposed and opened, a hollow needle is inserted into the brain and directed 


Fic. 1.—Warlingham Park leucotome No. I. 
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Fic. 2.—Warlingham Park leucotome No. II. 


towards the opposite opening. If the ventricle is encountered the needle is re- 
directed in a more anterior direction. With this needle soundings are made for the 
falx cerebri, and the depth at which this is felt is measured. The leucotome, in 
this case a nasal septum elevator, is now gently inserted into the brain to a depth 
t cm. less than that at which the falx was located with the needle, and then gently 
moved upwards towards the vertex and downwards towards the orbital plate, thus 
almost completely severing the frontal pole from its connections. This procedure 
is more properly described as a lobotomy. ) 

Lyerly (1938) has adopted the same approach to the brain as Moniz, but divides 
the fibres under direct vision. This is done by first making an incision through the 
cortex in an avascular area, and then inserting a lighted)speculum into the brain. 
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The white substance is then slowly divided. This method has the advantage that 
any blood vessels that may be encountered can be pushed aside, or avoided; in 
this way the risks of cerebral haemorrhage are lessened. It is, however, open to 
the objection that to allow of the insertion of the speculum relatively large skull 
and dural openings must be made, thus increasing the risk of complications from 
adhesions at a later date. 

We have adopted the same approach as Freeman (1939), but divide the white 
fibres by means of a leucotome which has a rotating blade 24 cm. long (Fig. 1). 
We decided on standardization of the blade at 2} cm. after examination of a great 
many brains in the transverse diameter between the trephine holes had revealed 
that in the average brain this was the maximum that could be consistently divided 
with safety. The trephine openings are } in. in diameter and the design of the leuco- 
tome allows of very small dural openings being made. 

The major catastrophe that may occur with ‘this operation is haemorrhage 
from a deeply seated artery or vein. This has occurred once in our series of cases, 
and in an effort to obviate such occurrences in the future we have devised an instru- 
ment which it is hoped will push aside any blood-vessels encountered. This consists 
of twin spring bands that can be slowly expanded to form a circle with a diameter 
of 24} cm. (Fig. 2). 


PREPARATION OF THE PATIENT. 


Our patients undergo a three-day preparation for this operation. Deteriorated 
patients of doubtful habits are given enemata as required. It is probably better 
to shave the whole of the head, but as this is not always desirable in females, the 
head may be shaved as far as the ear, and the remaining hair fixed in position with 
collodion. The operation itself can be satisfactorily performed under local anaes- 
thesia in co-operative patients. For this purpose we have used 1 per cent. novutox. 
Indeed, using local anaesthesia, some of the American workers claim that they have 
been able to carry on a conversation with the patient, and that coincident with the 
section of the fibres the patient experiences a sense of relief. We have been unable 
to confirm this. One of our patients, operated on under local anaesthesia, stated 
She felt not the slightest effect when first the one side and then the other was divided. 
One of the intravenous substances is probably the anaesthetic of choice in non- 
co-operative patients. Premedication by means of morphine and scopolamine 
greatly reduces the amount required, but also increases the risk of respiratory 
depression, and must therefore be administered with caution. Three times in our 
Series of cases an electric convulsion was induced before the administration of the 
intravenous anaesthetic. This was done because the patients were so resistive 
that administration would otherwise have proved very difficult. In each case it 
proved a most satisfactory sedative, for not only was a small amount of anaesthetic 
required, but the carbon dioxide accumulated during the fit served excellently to 
Tegulate breathing throughout the operation. The suggestion for this came from 
Dr. R. M. MacFarlane. 

During the operation the main difficulty that occasionally arises is bleeding 
from a cortical vein, or branch of the middle meningeal artery. As a rule this is 
readily controlled by applying a piece of the temporalis muscle to the bleeding point 
with firm pressure for a few minutes. On account of this difficulty we have con- 
Sidered the advisability of making larger trephine openings. These would allow 
More ready access to the bleeding, but would also increase the risk of adhesions 
between the meninges with, perhaps, complications at a later date. We do not 
make any attempt to suture the dura, the opening in which is very small, and so 
far this has not given rise to any trouble. 


IMMEDIATE EFFECTS OF THE OPERATION. 


The immediate post-operative course is usually uneventful. Headache is the 
Most frequent complaint made by patients, but it appears to be slight and is readily 
relieved by codein. The temperature is usually elevated to 101-1c2° F. for three 
or four days. There may also be incontinence of urine during this time. In a few 
Cases circum-orbital ecchymoses have made their appearance in the first post- 
Operative days. They appear to be due to gravitation of blood into the loose 
Periorbital tissues, as a result of interference with the venous drainage at the 
Operation sites. There is frequently some disorientation, for a(few)days,but this 

been most noticeable in deteriorated patients in whom clouding of consciousness 
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was present before operation. Two of our patients showed gross behaviour disorder 
about the third post-operative day when they became aggressive, destructive, 
obscene and abusive to the nursing staff. Both episodes occurred in agitated 
depressed males aged 47, were of short duration, and quite foreign to their usual 
conduct. Both patients have since returned to their usual occupations in civil life. 
The sutures may be removed from the 7th—1oth day and the patient allowed out of 
bed. In this series of cases there have been no late complications, although Freeman 
(1939) reported the occurrence of a monoparesis in one case, and Strecker (1939) 
and his colleagues report the death of a patient in the 7th week after the operation. 
In this case, however, aright-sided hemiplegia occurred 48 hours after the operation, 
Occasionally there may be marked mental improvement almost from the time of 
recovery from the anaesthetic. . The following abstract from one of our case- 
histories well illustrates this: : 

Cask 2.—The patient, a well-educated young woman with a history of schizophrenia of 
four years’ duration, at the time of operation in May, 1941, was solitary, self-absorbed and heedless 
of her surroundings. She was poorly oriented in time, place and person, and her judgment and 
memory appeared to be impaired. She said her thoughts were interfered with, and she suffered 
from auditory hallucinations. At times her behaviour was impulsive and shameless. In this 
case there was marked improvement from the time of recovery from the anaesthetic. She con- 
versed intelligently with the staff, and all evidence of hallucinations had gone. Her progress 
was uninterrupted, and she has now been at home for more than a year. Her relatives report 
that she.is sociable in every respect, and we last heard from them when they wrote to inquire 
whether she should join one of the Services or go into munition work. 


This patient had previously undergone treatment by insulin and induced 
convulsions, the latter by means of both cardiazol and electricity, and although 
she improved under these she always relapsed within a few days of their discon- 
tinuance. 


LATE EFFECTS OF THE OPERATION. 


Turning now to consider the psychic changes that follow the operation, it is not 
surprising to find that these are of a subtle nature, for we have already noted that 
at least.one observer found it difficult to distinguish all cases of frontal lobectomy 
from normal individuals. Freeman and Watts (1937) reporting on six cases, operated 
on by the Moniz technique, recorded that while hesitating to use the word “‘ cure, 
they were of the opinion that the “‘ sting ” had been taken out of the psychosis. 
Later, Hunt, reporting on 2c cases operated on by Freeman (1939), stated that the 
patients, after operation, were more co-operative, showed less distractability, but 
that they also showed less initiative in starting the tests. She found no evidence 
of impaired intelligence, while accuracy was on the whole improved. To illustrate 
this point Freeman (1939) records that one patient was able to resume her mathe- 
matical studies after three years of disability. Another, after operation, conceived 
and patented an engineering device. This patient was later (Freeman and Watts, 
1941) taken before the Harvey Cushing Society, where he exhibited a drawing of 
his machine, and showed clear judgment and understanding of its implications. 
When, however, he had finished expounding his device, he entered upon a discussion 
of a health system for rational living, and despite the laughter his sallies provoked 
among his audience, he seemed unaware of the position that he had placed himself in, 
and later boasted of the attention that he had received. This case serves to illus- 
trate the lack of self-consciousness that Freeman and Watts believe to be a function 
of the normal intact frontal area. Amplifying their statement that the operation 
takes the " sting ” out of the psychosis, these workers state that there is a marked 
attenuation of the psvchotic ideas on the subject; that although the ideas persist 
of their own momentum, the patient is no longer interested in them, whether delu- 
sional, hallucinatory, or otherwise. Our own experience agrees with the view of 
Freeman and Watts in this respect. One of our patients recently operated on, and 
not included among the results of this series, still confesses to bizarre hallucinations 
of a visual kind, and also to delusions of persecution, but while before the operation 
he had been violent and aggressive, he is now well behaved and co-operative, it 
appearing as if his hallucinated and persecuted personality exists beside the normal 
personality without interfering, the one with the other. 

Hutton (1942), who made personality studies on patients after leucotomy, has 
recorded her belief that as a result of some defect in reproductive memory, these 
patients live in a perpetual present that is dependent on(associative memory. This 
dependence may be the cause of the apparent lack of initiative noted by Hunt. 
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Personally we have not resorted to any special behaviour or personality tests on 
our patients, but have been content for the most part with clinical observation for 
the interpretation of results. In those of our patients on whom it was possible to 
perform intelligence tests there was no noticeable impairment after the operation. 
One of our patients had no difficulty in solving problems in higher mathematics 
some weeks after operation. We have noticed, as have some of the American 
workers, a striking change in the facial appearance of two of our patients. The face 
appears to have lost all its natural mobility, and to have assumed a mask-like 
appearance very similar to that seen in Parkinson’s disease, and like the victims 
of that condition they also feel emotion, but appear to have lost the faculty for 
expressing it. 

With regard to the anatomical basis of these changes nothing is known with any 
degree of certainty. It is fairly certain that the frontal areas have projection 
systems to the thalamus and to the hypothalamus, but the precise details of these 
connections have not yet been worked out. Severance of these may be the cause 
of the apathy and emotional blunting seen in some cases after the operation, and 
also of the mask-like expression, for several authorities believe that the Parkinsonian 
mask is due to a lesion of the bundle of Vicq d'Azyr, which arises from the 
mammillary portion of the hypothalamus. It is also possible that it might be . 
caused by slight haemorrhage into the bundle for with the passage of time the 
mask becomes less noticeable. This can be correlated with recovery of function 
in the bundle as the haemorrhage is absorbed. The more subtle changes in the 
psychic spheres are no doubt due to severance of the frontal pole with its connec- 
tions. Freeman (1941) has observed degeneration of the nucleus medialis dorsalis 
of the thalamus as a result of the operation, and it is possible that a slow degenera- 
tion of this structure is responsible for the slow and progressive improvement 
sometimes seen after the operation. The following illustrates this point : 


Cast 3.—The patient, a male, aged 26, was first admitted to the hospital on a voluntary 
basis in 1937. He was auditorily hallucinated and confused with ideas of reference at this time. 
He departed after a few weeks, but was readmitted in ry4o, having been discharged from the 
Army as unfit for further service. At this time he was worried, restless and excited. After a 
course of insulin treatment he made a partial adjustment and departed in December, 1940. He 
Was again readmitted in August, 1941, this time as a temporary patient. His condition was one 
of stupor with mutism, and heedlessness of his appearance, and his surroundings. After the 
operation he recovered his volition and signed a voluntary application form. Since then his 
progress has been gradual, and he is now in the villas, where he is friendly, co-operative, and mixes 
freely with his fellow patients. His conversation is intelligent, and he looks forward to his 
return to home and his former occupation. ; 

In this case, although the initial improvement was slight, his gradual and steady progress 
leaves one with the hope that he may yet make a complete adjustment. 


INDICATIONS AND RESULTS OF THE OPERATION. 


Moniz reported that tension, apprehension, anxiety and agitation disappeared 
as a result of leucotomy, and Freeman and Watts (1938) employ these symptoms 
as indications for the operation. They have confined their attention almost 
entirely to cases of melancholia, and report (Freeman, 1941) that 72 of 80 patients 
operated on were able to return to their homes. In view of this very high figure 
we feel that many of these patients would have recovered on some less radical 
treatment. Freeman, however, does not consider the hazards of leucotomy as 
great as those of cardiazol treatment. Wecannot concur with him in this. Strecker 
(1942) and his colleagues state that the main effect of the operation is to “relieve 
apprehension,” and observe that if the ‘ mental condition is produced, or aggra- 
vated by fear, then this factor can be relieved by prefrontal lobotomy.” They 
record that 12 melancholics and 2 schizophrenics of a total of 22 patients operated 
on made a complete adjustment. Cohen (1942) and his co-workers report clinical 
improvement in 6 cases of what they describe as “ chronic overactivity.” In 
one of these, the improvement was at the cost of almost complete apathy. 

A study of the literature makes it clear that good results are to be had from this 
operation in cases of melancholia, and here we would state unreservedly our 
opinion that it should only be resorted to in such cases after convulsion therapy 
has been given a full trial, and that it is our practice only to operate in every case 
after other methods of treatment have been given a full trial and havefailed. With 
this in mind, it is our opinion that the best results are-to vbe obtained from amon: 
those cases who show by their response to other treatments that they are potential]. 
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capable of recovering although not of maintaining normality by those means. To 
illustrate this we describe briefly one such case from our records : 

Case 4.—The patient, a male, aged 47, was admitted to the hospital as a voluntary patient 
in July, 1940. On admission he presented all the appearances of profound depression with 
agitation. He had ideas of guilt, stating that he had been unfaithful to his wife and country. 
He was poorly oriented in time, showed marked psychomotor retardation, and lack of interest in 
himself or surroundings. Electric convulsion therapy was started soon after admission, 
but had to be discontinued for a time as he developed broncho-pneumonia and had a long con- 
valescence. When treatment was resumed he made an excellent adjustment, but relapsed 
soon after it was stopped. Repetition of treatment was followed by the same result 
whenever it was discontinued. At the time of operation in December, 1941, he was very 
agitated, rcstless, anxious, worried and depressed. In this case a complete adjustment followed 
the operation and he left the hospital in January, 1942. Since then he has been in continuous 
employment. . 


We have no extravagant claims to make for this operation. Of the 20 cases 
under consideration in this series 6 were suffering from melancholia, 12 from schizo- 
phrenia, and 2 from non-systematized delusional insanity. Of these, 3 of the 
melancholics and 2 of the schizophrenics have made a complete adjustment and 
have resumed their former activities. Since all had previously undergone intensive 
treatment of one kind or another, these results must be regarded as encouraging. 
We certainly did not expect more, for the schizophrenics were for the most part 
institutionalized and deteriorated and had made no response to shock therapy. 


MORTALITY. 


With regard to the mortality that may attend this operation, it varies from none 
in 39 cases operated on by Lyerly (1941) to 20 per cent. in rc cases operated on by 
-Tarumianz (1941). In this series of 2c cases the mortality was ro per cent. The 
first death was that of a melancholic male subject, aged 53, and was caused by 
bronchopneumonia following secondary cerebral haemorrhage. The second was 
that of a schizophrenic woman, aged 32, whose illness was of 12 years’ duration. In 
this case, death resulted from cerebral softening following ligature of the left 
internal carotid artery for deep-seated cerebral haemorrhage. The bleeding must 
have occurred at the time of operation, but this was not apparent when the wounds 
were. sutured. Post-mortem revealed that the frontal lobes were abnormally 
short, and the leucotome incision was situated close to the basal ganglia. A branch 
of the anterior cerebral artery had been severed. 

In conclusion, we repeat that this operation appears to offer the hope of a return 
to a more or less normal life in certain selected cases. We would not speak of 
cure where brain tissue has been interfered with, for we cannot believe that Nature 
has endowed us with too much brain, and left it to the surgeon to correct this 
error. 


: We would like to express our indebtedness to Dr. T. P. Rees, Medical Super- 
intendent of Warlingham Park Hospital, for his active interest in this work, and 
for his ever-ready help and support in carrying it out. To My. J. W. Pearson, 
Assistant Clerk of Works at the Hospital, we also owe thanks for the clever way in 
which he made the original leucotome, and for many helpful suggestions. 
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THE OCCURRENCE .OF THE GRASPING REFLEX IN THE 
POST-CONVULSIVE STAGE OF ELECTRICALLY INDUCED 
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West Riding Mental Hospital, Wadsley, Shefheld. 
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THe therapeutic procedure ot electrically induced convulsions provides a rare 
opportunity of studying experimental convulsive states in man and their accom- 
panying reflex phenomena, many of which are of great importance in neurological 
diagnosis.‘ Among the many interesting motor manifestations appearing during 
the post-convulsive stage is the grasping reflex, which has previously been observed 
only in certain structural disorders of the brain, usually of the frontal lobes. 

We have been interested to find this reflex in a large proportion of our patients 
undergoing treatment, and we felt that it is of sufficient importance to justify 
special study. : 

With few exceptions this experimentally produced grasping reflex appears to be 
a constant individual response which does not change essentially during succes- 
sively induced seizures, provided it is elicited in the same way, and the mental 
condition of the patient has not changed radically. 

The technique used to provoke the reaction js the same as that described for cases 
of organic cerebral lesions, and it invariably appears 3 to 6 minutes after the 
onset of the shock and lasts for 1 to 3 minutes. The patient is at this period ina 
state of unconsciousness, and responds to pinpricks of his face by grimacing or with 
perhaps an inco-ordinated clumsy reflex movement of his hands in the endeavour - 
to bring them to the point of irritation. The eyes are, as a rule, closed, so that 
any possibility of visual control can be excluded. 

For the first 2 or 3 minutes after the onset of the convulsions some patients 
maintain their fingers in a position of flexor cramp produced by the convulsive 
discharge, and this should not be mistaken for a grasping reflex. Only when this 
spasticity disappears, and the arm muscles relax, should the grasping reflex be 
sought. Although commonly present on both sides, it occasionally can be elicited 
in one hand only. 

Various factors have their bearing upon the appearance and vigour of the 
grasping reflex. It seems to depend upon the strength of the applied electric 
stimulus, its voltage and duration. Each subject requires a personally conditioned 
optimum of voltage and time necessary to produce an adequate grasping response, 
The age of the patient is also of some importance, subjects over 60 giving an 
irregular, weak or no response at all. The same can be said of the effect of sleeping- 
draughts and sedatives. But we believe that the main factor influencing or even 
conditioning the grasping reflex is the mental state of the patient, or rather the 
character of his mental disorder. 

The sensori-motor features of the phenomenon have rarely the full aspect of a 
“ forced grasping and groping’ as observed in structural frontal lesions. The 
taking hold of an object put into the palm of the patient is generally weak, if present 
at all. But the pulling of the finger flexors elicits a simpler form of response, con- 
sisting of a forceful opposition to the pulling hand or fingers, increasing or decreas- 
ing in correlation to the strength of the applied passive pulling. 

This latter type of response has been called by Walshe and Hunt (1936) t' 
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‘“ reflex tonic grasping,” or more simply the “ grasp reflex ” by Fulton (1934). But 
we suggest that the term “ clutching reflex ’’ more aptly describes the nature of the 
response, which is rather akin to a “ drowning man clutching at a straw,” and in 
our observations appears to be more strongly developed than the other com- 
ponents of the whole grasping mechanisin. 

In our patients the grasping reflex occurs during a state of unconsciousness and 
it therefore cannot be described as “‘ forced,” since they are unable to appreciate 
the command to relax their grasping fingers. But it is just this fact of their com- 
plete unawareness which nevertheless determines an involuntariness of response, 
and in this respect the grasping reflex must be regarded as being as much “ forced ” 
as are the other reflex phenomena appearing at the same post-convulsive period. 
We have found that the clutching reflex may be so strong that the examiner’s 
pulling hand can move the patient off the bed. 

Although Walshe and Robertson (1933) found that “‘ groping ’’ could only be 
observed in those persons who could see the moved object, nevertheless, our patients 
have occasionally exhibited the phenomenon during their post-convulsive stupor. 
In these instances the patients have opened their eyes and, in addition to grasping, 
have followed with their arms a moving object. But it was also possible to provoke 
‘“ groping ” unaided by vision in some of those patients who showed a good grasp- 
ing and clutching reflex. These patients will sometimes clasp their own hands if 
they are brought passively in touch one with the other, and when one clasping 
hand is passively and slowly removed, their fellow-hand follows “ magnetically ”’ 
the withdrawn one. This movement was so strong m one case that the patient 
turned his whole body to the side of the retreating extremity. 

A groping movement can therefore be induced not only by the aid of vision, 
but through the proprioceptive sense of the moved arm. It seems that “‘ groping ” 
can be a reflex manifestation performed in a state of unconsciousness, and we 
suggest that in structural frontal lesions such a form of “ blind groping ” may be 
present even when the person has the eyes closed, or is in a state of unawareness.’ 

With regard to the occurrence of other reflex phenomena during the post-con- 
vulsive period, it will be sufficient here briefly to mention those which can be 
helpful to a better understanding of the more complex grasping mechanism. 

During the first three to five minutes after the onset of the seizure, the plantar 
and the abdominal reflexes are completely abolished. Babinski’s sign then 
appears in most subjects and lasts for eight to ten minutes. The abdominal reflexes 
return at about the same time as the reappearance of the plantar flexion. 

The metacarpo-phalangeal joint reflex or Mayer’s sign is abolished, whereas in 
structural frontal lesions it is usually exaggerated. The corneal reflex remains 
unaffected throughout the whole post-convulsive period. 

Passive turning of the head or body to the side does not produce any charac- 
teristic movement or regular changes in the position of the limbs which could be 
justifiably considered as an expression of postural or righting reflex mechanisms, 
Moreover, in those cases showing a bilateral grasping reflex, the turning of the 
body to one side does not cause any regular change in the behaviour of the over- 
lying compared with the underlying arm, such as was observed by Fulton in frontal 


lesions. 
d 


CasE MATERIAL. 


For the purpose of this investigation 100 patients have been examined covering 
an average of ten seizures in each case, and from these we can justifiably infer some 
general deductions. The cases represent an average sample of a mental hospital 
population, selected mostly by virtue of possible improvement under treatment, 
and consist of psychotics of both sexes in various stages of their disease. 

In every case care was taken to exclude any possible extraneous effects from 
medicines or sedatives, and an endeavour was made to maintain a uniform tech- 
nique, the electrodes being placed directly over the pre-frontal area. In most 
cases the strength of stimulus found effective in producing a grasping reflex was 
100 volts for 0°5 sec. duration, although in some cases it was found necessary to 
exceed this. In fact, as was previously mentioned, there appears to be an indi- 
vidual optimum stimulus for releasing the grasping reflex, and this must be found 
by experiment. 
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RESULTS. ‘ 


Before we had proceeded very far with our investigations, it became apparent 
that there was a difference in frequency of occurrence of the grasping reflex in the 
two biogenetic psychoses, viz. the schizophrenic and the manic-depressive. 

Cases of manic-depressive psychosis, including involutional melancholia, react 
in both acute and chronic stages of the disease with an almost constant and vigorous 
grasping reflex. But in persons of about 60 years or over the response is often 
irregular. 

In the clinically less uniform group of schizophrenia the reaction is very variable, 
being completely absent or irregular in vigour, form or duration in a large propor- 
tion of cases. In the states.of schizophrenic confusion, excitement or stupor, the 
grasp reflex is usually absent in contradistinction to the confused states of mania 
or melancholia. Otherwise the chronic and stationary forms of schizophrenia 
react with a positive reflex like the manic-depressives. 

In long-established dementia paralytica there is a good grasping reflex, and in 
idiots and imbeciles it is usually absent or at least irregular. Of five patients with 
psychopathic personality the reflex was absent in one and irregular in four. 

A summary of our findings in the 100 cases examined is shown in the following 
table : 


Disease. Positive. Negative. Irregular. 
Recent mania . i i ; i 5 — — 
Chronic mania : : ; ; 2 — — 
Recent melancholia : ; ; 23 — I 
Chronic melancholia : i. A 9 I I 
Recent schizophrenia : : 2 Io 9 
Chronic schizophrenia ; i : 12 I 2 
Mental deficiency I 6 I 
Acute G.P.I. ; ‘ ; ; — I I 
Chronic G.P.I. . . ; : 7 — — 
Psychopaths : ; ; — I 4 

DISCUSSION. e` 


It is not the purpose of this paper to discuss the problem of the complex grasp- 
ing phenomenon, as this has been done repeatedly in recent years. We shall only 
dwell upon the points which are new in our investigations and which may throw 
some new light upon the problem. 

Our observations report for the first time an experimentally produced .grasping 
phenomenon in man, and are concerned with a transitional functional disorder of 
the frontal lobes without any gross structural brain lesion. The effective stimulus 
is given directly to the pre-motor cortex. Such an exact localization of disturbed 
function can rarely be assumed in cases of organic lesion of the brain on account 
of the difficulty of assessing the exact limitations of the pathological process, and 
its primarily local or secondary distal effect. Moreover, the degree of uncon- 
sciousness can be experimentally controlled by varying the strength of the stimulus, 
thus facilitating the study of the exact relationship between the former and the 
grasping reflex. In fact, the conditions are comparable to a physiological experi- 
ment, and from it certain incontrovertible deductions can be postulated. 

In the first place, the whole integrated mechanism of the grasping, clutching 
and groping phenomenon can be set up in the absence of any gross organic lesion. 
A slight functional disorder which produces a transitory depression of a particular 
cortical area brings into play a seemingly very complex action. All the single 
elements of this complex mechanism—the “ grasping ”?” with the whole hand an 
object placed in the palm, the “ clutching ” of the fingers when the finger flexors 
are pulled, and the “ groping ’’ movements of the hands towards an object removed 
from the grasping hand—all these components can be seen together in more sus- 
ceptible subjects or only partially in the less susceptible. This mechanism in its 
full integration or in one of its fragments can be initiated through yarious stimuli, 
preponderatingly of a tactile or proprioceptive character. Yet the sense of vision 
did not play any notable part if any. 

The grasping reflex appears almost at the same time and during the same level 
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of consciousness as the Babinski sign, from which relationship it appears reasonable 
to infer that both phenomena are on the same refiex level, and subserve the most 
primitive reactions of the body to its environment—the one to avoid harm by 
shortening the limb, the other to take hold of a useful object. Both are purely 
reflex in character. ~ 

Our experimental elicitation of the grasping reflex by excitation and subse- — 
quent inhibition of the frontal lobe, particularly of its pre-motor part, confirms 
the opinion of Richter and Hines (1932) and Kennard and Fulton (1933) deduced 
. from extirpation experiments in monkeys, that the grasping reflex represents a 
release phenomenon localized in subcortical ganglia and controlled by the pre- 
, Motor area (Brodmann, field 6). 

The grasping reflex in our investigations has seldom been as strong as that 
found in organic lesions, where quite naturally a much deeper and irreversible 
disturbance is produced. But the fact that the whole reflex can be elicited in the 
absence of volition appears to us to be a valuable contribution to the problem, and 
is of interest from the psychiatric as well as the neurological standpoint. Both 
Walshe and Robertson and Walshe and Hunt are of the opinion that the grasping 
movements of the fingers, with which movements of the hand and arm through 
space are sometimes associated, are volitional movements and occur only in the 
conscious patient, and disappear with the development of stupor or coma. This 
viewpoint now requires some modification. Our patients are invariably in a state 
of profound unconsciousness during the elicitation of the grasping reflex. Occa- 
sionally a very strong grasping response can be produced only three minutes after 
the onset of the seizure, and at this period the eyes are closed, and any volitional 
act is an impossibility, yet even groping movements can be initiated. 

From our observations it seems that we are justified in postulating an involuntary 
basis for all three components of the grasping phenomenon, and they can there- 
fore be regarded as essentially reflex in character, although a conscious or semi- 
conscious patient may. intensify the reaction by the addition of some volitional 
element. 

From the psychiatric point of view it is very interesting to find a pure neuro- 
Jogical reflex mechanism which is influenced by different mental diseases, but it is 
doubtful if we can as yet draw any definite conclusions from a study of the varying 
incidence of the grasping «reflex in the different psychoses, the more so since the 
most important and basic knowledge of the behaviour of normal persons could 
not yet be obtained in a sufficient number of cases. : 


SUMMARY. 


During a definite interval in the post-convulsive stage of electrically induced 
seizures, characterized by deep unconsciousness, a grasping reflex phenomenon can 
be elicited in many subjects with mental disorders. 

The occurrence of this phenomenon and its character are different in various 
mental disorders. 

From our observations we infer that acute cases of schizophrenia respond some- 
what differently from the manic-depressives in respect of the grasping reflex, and 
it appears likely that this difference is not without significance for the somato- 
psychic correlation in mental disorders. 
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THE PSYCHOSIS OF ASSOCIATION. 
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Tuar three brothers and their mother should be admitted to a mental hospital 
on the same day is sufficient cause to be put on record. 

The history that led up to their arrival in hospital is as follows : The mother, a 
ten-parous woman, had seven children living at home. Her husband, a coal miner, 
married her when she was sixteen, but deserted her three years before the present ` 
incident. He was addicted to alcohol. She was said to be a poor manager in the 
home and the family were heavily in debt (to the extent of £80). 

One of the sons (Case B) was at home, out of work on account of the severe 
weather; he had been one day snow-shifting, but gave up, as he did not like the 
work. , 

A second son (Case C), a metal miner, had been at home unemployed on account 
of the war. f 

Another of the sons (Case A) returned from work, which he had just given up, 

complaining that he was made to do all the heavy work (an overhead conveyor) and 
that he had been overdoing it. He called the family and they sat round the kitchen 
fire. He played on his guitar and sang, saying he could call up the doctor on it, 
and in fact the doctor did arrive at the house. Case “B” was much impressed at 
this phenomenon and at once thought his brother had superhuman powers, so that 
when ‘‘A’’ that same evening, having placed his music in a chamber utensil and 
set fire to it, called on him to fetch the fire brigade, as the house was full of smoke, 
he obediently did so. On the arrival of the fire brigade he could not give a reason 
for calling them out and stated that a bomb had fallen on the house, and suggested 
that it was good practice for the newly formed A.F.S. The following day, as they 
sat round the fire, ‘‘A’’ suggested that to cut down expenses in order to pay their 
debts they should become nudists and grow their own vegetables, and they also 
decided to sell the motor cycle owned by “A” and “ B”; and the mother, accom- 
panied by “ B,” went off to the garage to see how much could be obtained on this 
transaction, but there being no sale for the cycle, ‘‘ B ” returned home disconsolate, 
leaving his mother to do the shopping with her little girl. These two latter arrived 
at the house to find the three boys had placed their two guitars, the gramophone, a 
table and all their clothing on the fire and were running nude around the house, 
while the kitchen ceiling and bedroom above were on fire. They seized the little 
girl’s coat, put this on the fire and told her to undress, but she burst into tears. 
They then demanded that their mother should undress and brother “A” struck her 
when she failed to comply, she retaliating with a blow. Finally, the fire brigade 
was summoned to put out the fire and the boys were taken to the Public Assistance 
Institution, where they were certified and taken to Three Counties Hospital. The 
mother with four younger children went to the Police Station to ask advice and 
was told to go to the Public Assistance Officer, whereupon she broke down com- 
‘pletely and was admitted to the Public Assistance Institution with the children. 
Here she lost control of herself, stripped and ran into the men’s ward, intending 
to get to her boys. She was with difficulty restrained, certified and sent to the 
Three Counties Hospital, the younger children remaining at the Infirmary until 
arrangements were made for them to be cared for by friends. 


Case A.—On admission.—Age 22, a general labourer. He had acute confusion of ideas 
and was excited, garrulous, noisy, restless, struggling and refusing all co-opertion, saying he 
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had split the atom, was charged with electricity and had the power tosee through people. Some- 
times impulsive and threatening, at other times depressed and weeping. He was acutely hal- 
lucinated and destructive. After nine months he became apathetic and three months later 
stuporose, unable to converse, motionless all day, faulty in habits. He is still under care and 
unimproved. 

Previous history.—He walked and talked at two years of age, and reached standard 6 at 
school. He became, in turn, an assistant gamekeeper, wood-machinist and motor-driver. Five 
years previous to the present admission, at the age of 17, he had been in the same hospital for 
22 weeks in an acute confusional state, exhibiting, amongst others, catatonic symptoms. 

CasE B.—On admissiton.—A labourer, aged 25. He was very nervous, agitated, apprehen- 
sive, excited and persecuted by auditory hallucinations ; said his brother did all the thinking 
for him, also that he himself was a conscientious objector. Two days after admission he thought 
his brother was teaching him to become.a doctor. He later became sullen, impulsive and noisy. 

He was discharged from hospital recovered after 15 weeks and has remained so to date. 

Previous history.—Six months ago, on three or four occasions he had masturbated with his 
sister, aged eight. He had become completely under the control of his younger brother, who 
dominated his thoughts and actions. Five weeks out of work owing to weather conditions he 
worked one day snow-shifting, but gave up as he did not care for the work. The day previous 
to admission, without adequate reason, he rang the fire alarm bell at his brother’s command, as 
previously mentioned. 

CaSE C.—On admission.—Aged 29, a metal miner (unemployed). He was elated, exhibiting 
flighty ideation and at times speech became incoherent. He stated that his brother **A’’ did 
‘all the thinking for him, and that he also had believed that a bomb had fallen on the house, 
setting fire to it. He was childish and irresponsible in conversation and behaviour, and was not 
concerned about having been brought to hospital. Two days after admission he recovered his 
composure, and explained the act of setting fire to the house as the result of his brother and he 
not wishing to go on “‘ active service.” 

Previous history.—He walked and talked at 18 months and was said to be a forward child, 
but left school in standard 4. He had a bright and cheerful disposition. After eight 
months’ unemployment due to wartime conditions he had only resumed work for a few days 
before the present incident. 

Case D.—On admission.—Mother of the boys, aged 51. She was noisy, excited, refused to 
cover herself or to answer questions; she was abusive in speech, impulsive, negativistic and 
resistive. Visions had been present for four days and she said she had heard the voice of God 
six days previously. At times she was smiling and chattering garrulously of her affairs and 
children, of whom she was passionately fond, and of how hard she had found housekeeping and 
the desertion of her husband, about which she would weep bitterly. Sht said that her husband 
once gave her three hundred pounds to bank, but she spent one hundred on herself. After three 
wecks she still failed to realize the seriousness of her position in hospital. She did, however, 
relate that Case ‘‘A’’ was the ringleader, who had forced his views on the others. He had fre- 
quently made remarks to her that caused her to believe he was of sound judgment and reason- 
ing ; when he was previously insane he had talked nonsense, hence on this occasian she had been 
put off her guard and believed him. She was discharged on trial after 12 weeks in hospital and 


has since remained well. , 


FAMILY HISTORY. 


A psychological study of this family reveals that the paternal grandmother 
had been certified, described as an exalted person and suffered from melancholia ; 
the father, of Irish descent, was alcoholic, deserted his wife after 32 years of married 
life, when she was 48. During the Great War he toured the country, avoiding 
being called up. He was a contractor and made money in South America. The 
mother was of Welsh extraction, pyknic build,. cyclothymic personality and 
hysterical ; she had auditory hallucinations for a few days before her final break- 
down, but she kept her imperceptions to herself and said nothing about them to 
her children. The oldest son was married, lived away from the family and 
appeared a stable individual ; a married sister, subsequent to the events recorded, 
was admitted to hospital suffering from anxiety neurosis and hysterical symptoms, 
from which she recovered. The three brothers who became psychotic were well 
built athletic types, all three had pediculosis pubis when admitted—they were all 
excited, had widely dilated pupils and were tremulous and extremely apprehensive, | 
exciting each other with their shouts and calls for help. The youngest was 22 
(Case ‘‘A’’), Case “ B” was three years and Case “C ” seven years older respectively. 
The youngest members of the family were not seen, but they were said to be unstable 
while at the Public Assistance Institution; the others, except Case “A,” were 


judged to be cyclothymic types. 
In the writer’s opinion the diagnosis of Case “A-is katatonic schizophrenia ; 
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the evidence for this conclusion is based on the following: On the first admission 
he was acutely confused, excited, markedly hallucinated, impulsive, negativistic, 
resistive, at times threatening or weeping and depressed ; he became apathetic, 
mute, stuporose, degraded in the extreme and finally demented, all of which support 
the diagnosis of katatonic type of schizophrenia. The rest of the members admitted 
were examples of manic-depressive psychoses. If catatonia and negativism had 
not been present during the first breakdown of Case “A,” mania was a possible 
diagnosis, but in manic states the violence and impulsive behaviour are generally 
purposive, not destructive, and hallucinations are usually poorly marked. The 
acute illness, as in the illness of Case “A,” has generally been supposed to have a 
better prognosis than those developing insidiously, but as here recorded in the relapse, 
progressive deterioration was manifest. 


DISCUSSION. 


Coleman and Last, in citing three instances of folie a deux, consider that a 
number of contingencies must be present at one and the same time, namely : 

‘ıı. An inducer (tn their case a paraphrentc) holding a delusional scheme which he 
ts anxious to induce. It is essential that he should still be at the resilient stage ; that 
ts, he must not have come m for so much hostile criticism as to have resulted in total 
withdrawal into himself. Again, his delusional system must not be of so personal a 
nature and inelastic as to present no pragmatic solution for the personal problems of 
another individual.” l 

In this case the inducer is a katatonic schizophrenic holding a delusional scheme 
which he is anxious to induce, namely, to solve debt by a nudist state, the growing 
of vegetables and sale of the motor-cycle. Moreover, he had not as yet come in 
for much hostile criticism of his ideas to cause him to withdraw into himself, and 
the scheme he presented was not egoistic, but of benefit to the family. * 

“ 2. There must be in close proximity, usually for a number of years, a highly 
suggestible individual of the hysterical type, capable of taking over the delusion. It is 
also essential that the ideas which the inducer wishes to propagate should be acceptable 
to the life-line and wish-fulfilments of the person to be induced. These ideas must 
represent a pragmatic advantage for him as well.” 

The family had always been seclusive and to neighbours they were known as 
the ‘‘ mysterious family.” Each of the induceds was of a highly suggestible 
nature, as was demonstrated in the case of “ B” and “ C,” by the belief that the 
smoke in the house was the result of enemy action, and later by their statement, 
when taken into hospital, that their behaviour was due to their fear of being called- 
up—a suggestion which had been put to them during questioning. Undue sugges- 
tibility is further illustrated by the acceptance of nudity and agreeing to burn 
all unnecessary articles in order to provide fuel for warmth, clothing having been 
discarded. Although at this time the mother refused to undress, she later demon- 
strated her suggestibility by assuming the nude state when admitted to hospital. 
The ideas that the induceds accepted were therefore of pragmatic advantage to 
them’as far as they could see. 

“ 3. As has been generally agreed among writers on folie a deux, the inducer, in 
some way or another, must represent authority.” 

Case “A” was the only male member of the family in employment ; also he was 
a katatonic schizophrenic, exalted, pompous, markedly self-opinionated, resenting 
criticism and demanding authority, an excellent type to act as inducer. 

* 4, We have noted, as an empirical fact, that extreme poverty is the ground upon 
which folie à deux flourishes.” 

This is present, as indicated by unemployment and the debt of eighty 
pounds, chiefly grocers’ bills and insurance premiums. Hartmann and Stengel 
stress the point, ‘“‘ That the importance of induction to the inducer lies in its being 
an attempt to keep in touch with the exterior world just at a time when he feels 
himself threatened with isolation by loss of contact.” This circumstance was true 
here, and Case “A” had heard that a relapse in five years was probable and this 
preyed on his mind ; he was dreading a'return to hospital ; also, he had failed to 
keep regularly employed, and gave up exhausted ; faced with failure to help make 
ends meet, a liability instead of an asset, the threat of isolation and loss of contact 
were imminent. 
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Laségue and Falret stated some conditions they regarded as essential for the 
development of folie à deux, and two of their points, which have been accepted by 
most workers, are (a) an active element, who is the more active personality, more 
intelligent, creates the delusions and gradually impresses them upon the other, 
and (b) that two patients must have lived together for a long time in complete 
intimacy and removed from outside influence. In the cases recorded here Case “A” 
is the active element, but was backward at school and left in standard 6; more- 
over, he created and impressed the delusions suddenly rather than gradually, 
though intimate living and lack of outside influence were both present. 

J. A Brussel (1938), besides giving a review of the literature on folie à deux 
since 1900, mentions that in 37 years only 58 case reports have been put on record. 
He describes two cases of folte a deux and points out the state of seclusive life, lack 
of heterosexual adjustment, limited education and borderland intelligence as factors 
_ causing this condition, and in the cases he describes, long residence in a blind 

asylum. In the three brothers mentioned there is no history of any love affairs, 
and all were single; also one had masturbated with his young sister. 

B. Postle (1940), reported a case with recovery after the death of the active 
factor or inducer, and it is noteworthy that the induceds in this case recovered. 

H. Deutsch records four cases of induced insanity which is, according to Grover, 
one of the forms of folie à deux. Grover mentions the fact that it is by no means 
always the older person who dominates the scene as inducer, and gives three 
instances ; in the writer's cases it was the youngest of the three brothers who was 
inducer. 

According to Grover (1931), Case “ B” is an example of folie imposée by 
definition, because the imposed ideas were dropped on removal of the inducer ; this 
is in agreegient with Coleman and Last. Case “ B ” isa remarkably inferior person 
and very suggestible, masturbating with a sister aged eight when he was 25; also, 
he gavé up work readily enough, although he had a long time of unemployment. 

Cases “A,” “ B” and “ C” complete a picture of folie à trois, ‘‘B’’ and “ C” 
recovering after removal from Case “A.” Hays reported a case of folie à trois in 
which the induced did not recover after separation. In the writer’s cases heredi- 

factors are marked, but separation resulted in recovery in the induceds. Case 
“ D ” admitted hallucinations a few days before entering hospital, so that a picture 
of folie à quatre is not claimed by the writer. Case “ B” and “ C” illustrate folie 
simultanée ; they commence the same delusions simultaneously under the influence 
of the same factors acting on them both. 

Various authors have pointed out the close relationship of hysteria and schizo- 
phrenia in folie à deux, and the predisposition to homosexuality in those who had 
not reached the stage of object libido and were more or less fixed in the narcissistic 
stage of development, an association borne out by the cases recorded in one of the 
induced. 

Gralnick (1942), in reviewing all the reported cases in the English literature, 
points out the prominence of sister-combinations as almost four to one, also in 
roughly double the number of cases the inducer is the older person. : 

He also suggests for the term folie à deux the title ‘‘ The Psychosis of Associa- 
tion,” and the present writer is in agreement with him, this being the most satis- 
factory inclusive title. 


My thanks are due to Dr. N. McDiarmid (Medical Superintendent) for encourage- 
ment and permission to report these cases. 
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THE demonstration by Zondek (1936), subsequently confirmed by Cramer 
and Horning (1936), Gardner (1937), Collip (1936), Noble (1938), Deaneslev 
(1938, 1939), Pybus and Miller (1938), that large doses of oestrone will impair 
and partly suppress the functions of the pituitary anterior lobe, especially the 
gonadotrophic and the growth hormone production and will produce partial 
degeneration of the acidophil cells, led Kirklin and Wilder (1936) to adopt this 
method of treatment for patients suffering from acromegaly. Their series consisted 
of eight patients, four men and four women, and their results may be briefly 
summarized as follows: There was a general improvement in three patients ; 
headache which was originally present in six cases disappeared in four, but 
returned in one case, though this may have been due to a discontinuance of 
treatment; in three patients there was a decrease in size, in one a smaller hat 
was required and her dental plate became loose, in one the hands became smaller, 
and in one shoes became looser ; the visual fields were originally altered only in 
three of the eight patients, and in one of these the fields returned to normal, in one 
there was no change, and in the third a progressive hemianopia accompanied by 
erosion of the sella turcica developed during treatment; hyperidrosis and 
intolerance of heat, originally present in two, disappeared in both; finally there 
was loss of libido in three cases. 

Schrire and Sharpey-Schafer (1938) thought that a more objective method of 
assessing the results would be preferable. Schrire and Zwarenstein (1933, 1934) 
have shown that, in animals, pituitary activity may be judged by the quantities of 
creatine and creatinine in the urine, and can be altered by injections of testicular 
and ovarian extracts. Schrire found that creatine and creatinine excretion was 
abnormally increased in acromegaly ; it was decided to treat cases suffering from 
acromegaly with oestrin and testosterone, and to assess its effect by estimating 
the urinary creatine and creatinine output (a special creatine-free diet being used). 
In four patients so treated it was found that large daily doses of oestradiol benzoate 
reduced the output of creatinine in the urine to normal levels; during the period 
of injection the creatinine excretion ceased to fluctuate, and was constant as in the 
normal; large doses of testosterone in one case produced similar results. 

Stephens (1939) also published the report of one case of acromegaly, in which, 
during oestrogenic therapy, there was suppression of abnormal lactation associated 
with striking subjective clinical improvement, lowering of an elevated blood pressure, 
and slight increase in glucose tolerance, but with no change in the general clinical 
appearance, or in the B.M.R. 

Varying dosages have been used. Kirklin and Wilder and Stephens gave 
relatively small doses, usually 1,000 I.U. daily, or every other day. Schrire and 
Sharpey-Schafer used very large doses, 100,000 I.U. of oestrogen or 100 mgm. testo- 
sterone daily. 

In the present series of four cases, one man and three women, the dosage has 
been 10,000 to 50,000 I.U. oestrogen. Clinical changes have been carefully 
observed, and excretion of gonadotrophic hormone and ketosteroids have been 
investigated. Investigation of ketosteroid excretion was carried out after Callow’s 
method. 
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CaSE HISTORIES. 


(1) M. G—, female, aged 37. Had only menstruated for one day at the age of 15, and 
mammary glands were completely undeveloped. About 1940 began to notice an alteration in 
size ; her ring had to be enlarged, and size of shoes increased from four to six, the shape of het 
face altered, and her features became coarser. No headaches, and the ocular symptoms not 
entirely typical of acromegaly. In August, 1941, the left eye became misty, and in September 
the visual fields showed a small scotoma to temporal side of fixation spot ; discs normal in colour ; 
right field full. In January, 1942, visual activity of the left eye was reduced to perception of 
hand-movements only ; the visual field was contracted, especially the temporal side, and disc 
slightly red. An X-ray of the skull at this time showed considerable deepening of the pituitary 
fossa and much erosion of the clinoid processes. On admission to the Institute, 17.ii.42, typical 
appearance of acromegaly, coarse features, prognathisin, hands showed considerable thickening 
of the phalangeal joints, broad toes, with large bunion on left foot. Breasts were entirely 
undeveloped, pubic hair very scanty. Could not count fingers with the left eye; both fundi 
appeared normal; there was considerable restriction of the temporal half of right field. Treat- 
ment was begun on 23.ii.42, with 50,000 units of oestrone daily. By 7.iii.42 patient began 
to report subjective improvement in the vision of the left eye on the temporal side, and slight 
enlargement of the breasts. 1.iv.42: She could move her ring more easily. 5.iv.42: Men- 
strual bleeding for a few hours. 9.iv.42: Again menstrual bleeding for a few hours. 13.iv.42: 
Began menstruating again, and continued until 16.v.42; no dysmenorrhoea. 17.iv.42: 
Visual activity of left eye improving ; could count fingers at 3 ft.; right visual field normal, 
left visual field restriction. Could move her ring quite easily, bunion no longer troublesome, 
and was able to wear shoes which she had been unable to wear for past two years because they 
had become too small for her. 6.vi.42: Continued subjective improvement. At present no 
subjective symptoms. Fields of vision completely normal. Breasts are now normal size. 

17-Ketosteroid, 24 hours’ excretion : 


19.ii.42 . : : ‘ ; . 2°r mgm. 
IX .111.42. ; . , ‘ o 12> oy 
8.vi.42 . ; ; ‘ : TERE: o 55 


(2) M. C—, female, aged 58. Complained of increasing insomnia for six years. Excessive 
thirst and polyuria (2 quarts daily), and sudden outbreaks of sweating, lasting a few minutes 
only, for past five years. Sweating has been less frequent during past year. Four years ago 
noticed swelling below eyes, and complained of general weakness. Diagnosis of acromegaly 
was made at-this time. During past 2$ years had had brief attacks of severe supra-orbital 
pain, brought on by coughing or laughing, and associated with profuse tears. Noises in ears 
for 18 months, loss of appetite for 6 months and general bodily weakness. Enlargement of 
hands and feet during past two years. Had to change her shoes from size 5 or 5% to size 7; 
past two years required much larger hats; her ring had to be enlarged once, and was again 
becoming tight. 

Eighteen years ago received radium treatment for menorrhagia, and subsequent amenorrhoea 
was induced. 

29.iv.42: On admission, acromegalic appearance of the face, hands and feet. X-ray 
shows enlargement of sella turcica. Optical discs normal, visual fields normal. 

11.v.42: Injections of 15,000 units oestrone daily. 

16.vi.42: Menformone 15,000 units daily by mouth; injections omitted. 

14.Vii.42: General improvement. Rings loose; can now wear No. 6 shoes instead of 7. 
No longer suffers from attacks of supra-orbital pain. ` 

17-Ketosteroid 24 hours’ excretion : 


§.V.42 . ‘ : ; s . 86 mgm. 
21.V.42. z `. 7 ‘ « O79 -p 


(3) M. L—, aged 31, serving soldier, admitted 4.xi. 40. 

Complained of diplopia. On September 30, on waking, found difficulty in opéning his eyes; 
had to push them open; felt heavy and noticed that he had diplopia on rising. Felt giddy and 
vomited once after breakfast. Felt as if drunk; staggered and saw double. Reported sick 
and put to bed. Diplopia persisted. 

On admission: Coarse features, marked prognathism, broad nose, thick lips and overhang- 
ing brows. Occipital protuberance much increased in size. Hands very large with broad 
fingers, not clubbed. Remembers that he used to wear ring on ring finger; two years ago had 
to have ring enlarged, now wears it on little finger. Feet broad, spatular toes. 

On examination: Eye movements apparently well performed, but diplopia referable to 
superior oblique. Vision $. Bilateral cutting-off of upper nasal and temporal quadrants. 
Fundus oculi in normal limits. Sense of smell bilaterally normal. Thyroid easily palpable, 
slightly increased in size. Gonads and all sexual characteristics well developed; chest, arms and 
legs well covered with hair. X-ray examination of the skull shows a considerably enlarged and 
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deepened sella turcica. Mandible enlarged; hands show typical tufting of distal phalanges. 
Examination of photographs shows development of heavy brows and prognathism during past 
two or three years. Zondek-Aschheim reaction positive. Urine: No glycosuria, no polyuria. 
Excretion of prolan increased. 17-Ketosteroid excretion remarkably increased (28°4 mgm. in 
24 hours). 

From 9.xi.40 patient received injections of 50,090 I.U. Dimenformon twice daily. 

24.xi.40: For a week had ceased to notice diplopia; said that vision was “ clearer ; ” no 
headaches, felt perfectly well. Injections continued, but dose diminished to once daily 50,000 
I.U. Dimenformon. ` ` 

§.xii.40: General sense of well-being; no trace of diplopia, no headaches. Visual fields 
show no apparent change. Treatment continued with 10,000 I.U. Dimenformon daily. 

17.xii.40: Complains spontaneously of complete loss of libido and of mammary enlarge- 
ment. Face undoubtedly undergoing feminising change; skin tighter, slimming of facial 
contours. ~% 

1.i.41 : During the last weeks the hair of chest and extremities started to fall out: Chest 
was now completely hairless. Breasts remarkably increased in size. Patient noticed that his 
ring was much looser, and on one occasion it actually fell off. Occipital protuberance was been 
found to be much smaller. The face showed perceptible feminine change, and the injections 
of Dimenformon were suspended and 10,000 I.U. Dimenformon given daily by mouth. 

8.i.41: Patient did not feel well. For last three or four days fatigue and sleepiness. 

14.i.41: Had a transient attack of diplopia. Dimenformone increased to 50,000 I.U. daily. 

20.i.41: Has no further diplopia, no complaints. Testicles very soft, hair on body dis- 
appeared, pubic and axillary hair diminished, hair on heåd much softer than before. Growth 
of beard diminished. Patient continued to assert that he was absolutely sexually frigid and had 
no erections. This condition did not cause him any anxiety. The ring, worn on his little finger, 
falls off now with shaking and can be slipped to second joint of third finger—formerly could 
only admit tip of third finger. Urine: Prolan excretion not increased. 17-Ketosteroid 24 
hours’ excretion, 26°2 mgm. 

During the following 15 months the patient was seen every four weeks. Discontinuation 
of treatment was tried several times, but a few days afterwards the patient complained regularly 
of drowsiness, headaches and sometimes of diplopia, so that treatment with high doses had to be 
started always over again. At present the patient is being treated with 10,000 I.U. Dimenfor- 
mon weekly, and feels continuously well. The 17-ketosteroid 24 hours’ excretion was investi- 
gated several times and in spite of treatment varied between 23 mgm. and 26 mgm. 

5.v.42: Patient was again examined, and, in consequence of the softness of the testicles 
and the state of degeneration of the genital system, it was decided to supplement his treatment 
with gonadotrophic hormone. In addition to the oestrone 400 I.U pregnant mare serum gonado- 
trophic hormone (Gestyl) were injected daily. f ' 
© 8.vi.4z: Patient feels very well. Consistency of testicles improved, pubic hair increased, 
hair on chest started to grow again; patient has noted improved libido. Had three times inter- 
course during the last months. 17-Ketosteroid 24 hours’ excretion remarkably decreased— 
13°4 mgm. | 

22.vi.42: Patient feels very well. Further growth of hair can be observed. 17-Keto- 
steroid 24 hours’ excretion, 12°4 mgm. 

(4) Mrs. 1. M—, aged 36. For several years she had been very sleepy and drowsy, suffered 
rom hot flushes and sudden outbreak of sweating. She complains further of a queer, painful 
sensation above the malar bone. Has had two nervous breakdowns previously; cannot make 
any decisions and is unable to do any work. Two children, aged 5 and 2 years respectively. 
During both pregnancies she put on much weight. During the second pregnancy she and her 
husband noticed her hands and feet growing larger. She had to wear larger stockings and shoes 
half a size larger. Periods irregular, sometimes 4 to 8 days, and other times only 1 to 2 days late. 

On admission, 23.vii.40: Rather coarse features, particularly the soft tissue above the 
malar bone, while the lips showed characteristic acrdmegalic enlargement. Breasts very large. 
Thyroids soft and increased in size. Fingers of both hands showed the typical acromegalic 
deformation. Palpable increase of cartilage on point of lower jaw. X-ray examination showed 
moderate enlargement of sella turcica. Visual fields were normal. Hair falling out. Prolan 
excretion increased, positive Zondek-Aschheim reaction. 17-Ketosteroid excretion increased 
(see below). 

Clinical diagnosis : General hyperfunction of the pituitary anteriorlobe; especially increased 
production of growth hormone, the acromegalic syndrome being the prevalent one. 

3.ix.40: Treatment was started with 20,000 I.U. Dimenformon injected daily. 

11.xi.40: All subjective symptoms have disappeared, no drowsiness, no sweating; patient 
able to go for long walks without getting quickly tired as before. Menstrual period lasted for 
ten days. Hair stopped falling out. Features now almost completely normal. One moath 
ago the ring the patient wore on her right hand had to be made smaller as it slipped off her 
finger. The increased growth of cartilage which could be felt before under her chin had dis- 
appeared. Treatment continued. Prolan excretion no longer increased. 

6.iii.41: Excessive prolongation of periods was stopped by pregnyl injections of 200 I.U. 
given for six days. Subjective symptoms considerably improved; patient was now leading 
normal life, all acromegalic features completely gone. Treatment,continued with five injections 
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10,000 I.U. Dimenformon weekly. The periods were at first rather irregular, but were regu- 
larized by pregnyl and were now absolutely normal. 
17-Ketosteroid 24 hours’ excretion : 


1.Xİi.4I . ; ; : : . 17°2 mgm. 
9.iV.42 . : . ; : . 16°4 mgm. 


DISCUSSION. 


Four cases are described, three showing well-developed acromegaly and the 
fourth case an incipient acromegalic syndrome. All four were treated by oestrogens 
with improvement of the clinical condition. 

The following changes were noted : 

(1) The decrease in size of the thickened phalangeal joints. 

(2) An extremely rapid improvement of the subjective symptoms, headaches, 
giddiness, amblyopia, etc. 

(3) Visual improvement, the extent of which is, of course, entirely dependent 
on the degree of optic atrophy present before commencement of treatment. 

The main drawback of this treatment is the high oestrogen dosage necessary | 
particularly as such large amounts of oestrogen profoundly influence the function 
of the gonads. 

In the case of M. L—, several attempts. were made to decrease the dose, or to 
discontinue treatment, but within a very short period the subjective symptoms 
always returned. The effect of gonadotrophic hormone administration in the case 
of M. L— indicates that some of the difficulties may be overcome by using this 
hormone in addition to oestrogen. The rapid improvement following administration 
of oestrogen suggests that the hormone in addition to influencing the pituitary 
hyperplasia exerts a direct influence on some of the concomitant symptoms, possibly 
by improving the cerebral circulation impaired by the enlargement of the gland 
(Reiss and Golla, 1940). 

The ketosteroid excretion was increased in two of the cases, M. L— and I. M—, 
within normal limits in one case, and much decreased in the fourth. The seat of 
production of ketosteroids is probably the adrenal cortex, which, in turn, is regulated 
by the corticotrophic hormone of the anterior pituitary lobe. It is a well-known 
fact that, if overproduction of growth hormone is occurring in the pituitary anterior 
lobe, the production of the other hormones may be either increased or decreased ; 
e.g., in the case of M. G— the production of gonadotrophic hormone was markedly 
decreased, while in that of M. L— it was somewhat increased. A similar explana- 
tion may be involved to explain the effect of the disturbance of the ketosteroid 
excretion of these patients. It is noteworthy that oestrogen treatment was not 
successful in reducing the ketosteroid excretion in the case of M. L—, whereas 
gestyl decreased it by 50 per cent. No explanation of this fact can yet be offered. 


We are indebted to Organon Laboratories for the supply. of endocrine products. 
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CHANGES IN THE OUTPUT OF 17-KETOSTEROIDS AFTER 
SHOCK TREATMENT, PRE-FRONTAL LEUCOTOMY, 
AND OTHER PROCEDURES * 


By R. E. HEMPHILL, M.A., M.D., D.P.M., L. D. MacLEeop, B.Sc., and Max REIss, 
M.D. , D.Sc.Prague. 


Department of Endocrinology, Burden Neurological Institute, and Bristol Mental Hospital. 


THE estimation of the amount of neutral 17-ketosteroids excreted in the urine 
has attracted considerable attention, since the level of excretion (usually expressed 
as mgm./24 hours) can be fairly well correlated with the output of androgenic 
substances determined biologically (Callow et al., 1939a, b). What constitutes 
the normal range of daily output is still somewhat uncertain; 1-7 to 12-6 mgm. 
for females, 3:5 to 15 mgm. for males (Callow, 1939), 4:0 to 15 for normal women 
(Friedgood and Whidden, 1939), 4-3 to 21 mgm. (Chou and Wang, 1939), 3:5 to 
14°6 mgm. for females, 9-4 to 20-4 for males (Patterson, McPhee, Greenwood, 1942) 
have been quoted. We have conducted investigations in a large number of cases 
of each sex in the last two years, and have come to regard 6 to 15 mgm. daily as 
the range for normal adults, females as a rule being lower in the scale than males ; 
after middle age a somewhat reduced output is to be expected. It has been sug- 
gested (Patterson ef al., 1942) that among normals higher values are related to 
larger body size, but we are unable to confirm this. 

The source of at least the greater part of 17-ketosteroids is believed to be the 
adrenal cortex, and great departures from the normal range are found where there 
is hyper- or hypo-activity of this gland ; a very large output is common in adrenal 
cortical tumours, little or none in Simmond’s disease. Some reliance has been 
placed on this estimation in the diagnosis of adrenal disorders in asthenic subjects 
and in degrees of adrenal virilism and adrenal hyperplasia. 

Although individual variations may be wide the day to day excretion of 17- 
ketosteroids in the same subject is pretty constant and there is little change in out- 
put, even during the menstrual cycle (Werner, 1941 ; Patterson et al. 1942). Our 
own investigations bear this out. In addition to non-mental subjects we have 
studied the 17-ketosteroids excretion of a series of male mental patients, making 
estimations at frequent intervals throughout six months. The results formed a 
fairly flat curve in each case, so that we have felt justified in regarding fluctuations 
of more than 40 per cent. as evidence of altered rate of output. 

The purpose of this paper is to record very considerable increases in 17-keto- 
steroid excretion which we have observed to follow electrical convulsion therapy, 
pre-frontal-leucotomy, testicular biopsy, and the administration of corticotrophic 
hormone. 

We hope to amplify our findings at a later date when investigations have pro- 
ceeded further and therefore regard this paper as a preliminary report. 


METHOD. 


The technique of the colorimetric method of estimation has been described in 
detail elsewhere (Callow et al. 1939), and need not be repeated; no important 
modification has been made in arriving at the results recorded here. The total 
quantity of urine passed in 24 hours was collected, measured and a sample used 
for the estimation. To insure accuracy, mental patients were put to bed and the 
urine collected under strict supervision. It was possible in this way alone to 
guarantee that none was lost. Incontinent and unco-operative subjects were 


* A paper read at the Spring Meeting of the South-Western Division of the Royal Medico- 
Psychological Association held at Barnwood House, Gloucester, (April)23> 1942. 
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rejected. It should be noted that in expressing the quantity of 17-ketosteroids 
in mgm. excreted in 24 hours, the fluid intake and volume of the urine per se do 
not influence the result. High readings occur in scanty urine if the concentration 
is high, and vice versa, so that although slight errors in collecting all the urine might 
give low readings, marked increases cannot be accounted for in this way. 


Excretion of 17-ketosteroids after Electro-shock Therapy. 


Attention was drawn to a possible influence of shock treatment when it was 
noticed that more than 20 mgm. of 17-ketosteroids were excreted daily by some 
chronic schizophrenic male patients previously treated with cardiazol or electrically 
induced fits. Estimations were therefore made before and after electro-shock 
treatment in 18 male patients, including 4 who had had a previous course, treat- 
ment being given either three or six times weekly. | 

The effect on ketosteroid excretion with the clinical diagnosis and therapeutic 
results are indicated in Table I. It will be observed that taking account of 
changes of not less than 4o per cent., an increased output occurred in g subjects, 
a reduced in none, and that the highest percentage increases were related to the 
lowest original levels. The initial output of all 4 patients previously treated was 
above the average and in only one was there any further significant increase. No 
correlation between the therapeutic result and ketosteroid excretion can be sought 
in this small series. It did not appear to be of material importance whether fits 
were induced frequently or at wider intervals. 


TABLE I.—Electro-shock. 
17-ketosteroids. 


Case. Diagnosis. Result. OO — e, Increase. 
Before. After. 
N—. ; Depression x Recovery : 10°3 15°5 + 
w— ” ” 2°9 9°6 + 
c— ” ” 13°9 19°6 + 
E— ” 9 i2° 4 17°0 + 
No— $ z : sis š 10°3 15°5 + 
G— . Chronic schizophrenia . Improved ‘i II°7 22°! + 
Wa— .. oe jj . Not improved. 5°9 15ʻ0 + 
H— . ° ” ” 9 ” ° II°7 22° 3 + 
R— x z 33 š Improved : 4'2 21'0 -+ 
— - Recent schizophrenia . A i 14'1 I1:2 — 
Ho— a Hysteria ; j5 P 23°7 19°9 — 
Lo— Depression . Recovered ; 12°7 9'3 — 
Ro— . Chronic schizophrenia . Not improved . 16°5 16°9 — 
Ha— ° ” ” ° ” 9 . 11°5 13°4 = 
s— bie Pa 5 : i 3 š 22°9 19°9 — 
P— . Recent schizophrenia . ,, i ‘ 12°3 16°9 — 
B— . Chronic schizophrenia . , i ‘ 8-4 9'8 — 
w— P Chronic mania eae 5 : 6:8 5'8 — 


_* Pre-frontal Leucotomy and Excretion of 17-ketosteroids. 


Up to the present we have made similar investigations in 6 female cases before 
and after pre-frontal leucotomy (Table II). An increase was observed in 5 cases, no 
change in the 6th. The incontinence which is common for weeks after the opera- 
tion interfered with the collection of urine so that we cannot guess when the output 
of 17-ketosteroids begins to goup. We have had the opportunity of making several 
estimations after operation in one case only, and observed that the output was 
apparently still rising during the third month. 


‘ TABLE II.—Leucotomy—6 Female Cases. 
Ba— ; Before operation, 5'8 . After 2 weeks, II'I After 2 months,12°4 
Be— : ii m 69 . » 6 4 Torr , 
A— e ” ” 3°5 ° n 2 ry 12°8 
De— . » 39 . » 3 » 134 » 2weeks 3'5 
F ° ” ” 7'1 » 4 ” las 
P : 7 ” 9'2 » 2 u 10°4 
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Excretion of 17-ketosteroids after Testicular Biopsy. 


An increased output was noticed in a few cases of schizophrenia after the 
removal of a small portion of tubule tissue from one testis for histological examina- 
tibn. We have investigated 18 of these cases so far, and found no significant 
change in 13, with an increase of 40 per cent. or more in 5, namely : l 


3:2 to 16:5 mgm. 
-6 


5 iz) 10:6 , 
5'7 op 15:6 iF) 
QI „ 165 ,, 
8-6 ,, II'5 ,, È 


Effect of Cortico-trophic Hormone on the Excretion of 17-ketosteroids. 


The use of cortico-trophic hormone in adrenal insufficiency enabled us to investi- 
gate its effect on the production of 17-ketosteroids. As cortico-trophic hormone 
therapy in adrenal failure is being discussed at greater length elsewhere, we are 
here omitting details of the cases and merely recording the pertinent results. 

Table III shows that continued treatment with cortico-trophic hormone 
in Simmond’s disease and post-menopausal hypo-adrenalism produced consistently 
an increase in 17-ketosteroids output towards if not always up to the normal 
range. 

The cortico-trophic hormone used was not available in large quantities, nor is it 
certain as yet what the requirements of individual cases may be. It is quite 
possible that more striking and immediate results might have been obtained by 
much heavier dosage. 


-~ TaBLE III.—Cortico-trophic Hormone—7 Cases. 


Jo— ; II.Xİ.4I ; 2°6 ; 30 units daily. 
28 .xi.41 : 4'6 
26.i.42 `’ . 6'9 
6.ii.42 è 10°7 

H— ž . Aug. 1941 P Less than 3 à 40 units daily—24 days. 
12.xii.41 g 10°0 
10.11.42 . 8-2 

D— ‘ 12.xii.41 s 2'9 ‘ 25 units daily—14 days. 
13.1.42 . 3'5 . S5 » » M4» 
10.ii.42 ; 4°7 

Ks— : 25.11.42 ‘ 2°3 : so units daily—2o0 days. 
20.iii.42 A 6'3 

M— = 6.xii.41 R 4°2 g 20 units daily for 28 days. 
2.iii.42 A 67 . 20 5, 3 w28 ee 
5.V.42 8:8 20 » n ” 28 oe 

Co— ‘ 22.1.42 ‘ 15§°7 2 50 units daily—ro days. 
12.ii.42 $ 14°5 

Wa— : 3. Xii.4I : 5°2 5o units daily for ro days. 
13.1.42 ‘ ; 5°5 

DISCUSSION. 


Our investigations may be considered in two parts, those conducted on 
patients without clinical evidence of endocrine disorder, and on a smaller series 
suffering from adrenal insufficiency. The latter may be dealt with first. 

If the excretion of 17-ketosteroid is an index of some part of the activity of the 
adrenal cortex, as we are justified in believing it to be, the low excretion rate seen 
in the hypo-function of adrenals of Simmond’s disease and certain post-menopausal 
syndromes is to be expected. It is our belief that this hypo-adrenalism is due to 
failure of production of the cortico-trophic principle of the pituitary, a lack which 
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can be replaced by injected cortico-trophic hormone. It is reasonable to suppose 
that improvement in the function of the adrenal cortex will be accompanied by an 
increase in the 47-ketosteroid output ; our cases supply evidence of this, and show 
that it is possible by the use of this hormone to increase the 17-ketosteroids where 
there was an existing deficiency. This has not been demonstrated before. In 
most of our cases the rise was not great and was achieved very gradually, but it 
preceded other objective signs of clinical improvement or gain of weight. In one 
case, after cortico-trophic hormone had been withheld, the 17-ketosteroid excretion 
diminished somewhat and the clinical state showed a tendency to relapse. It 
appears that a good output of 17-ketosteroids is not maintained in these cases unless 
the adrenal cortex is functioning satisfactorily—a condition that is only obtained 
if the cortico-trophic principle is supplied adequately from endegenous or exogenous 
sources. 

Three normal cases without symptoms of adrenal insufficiency were treated 
with cortico-trophic hormone as controls ; there was no increase in 17-ketosteroid 
output. With the admittedly rather empirical dosage of cortico-trophic hormone 
that was employed, it seems as if the adrenal cortex is unable to respond unless its 
activity is already subnormal. Similarly in myxoedema thyroid hormone may be 
active in doses too small to be effective in normal subjects. 

In the great majority of cases subjected to an average course of convulsion 
therapy or pre-frontal leucotomy, the 17-ketosteroid output was significantly 
increased, to the greatest extent where the original level was low. As this output 
is usually constant, the increase must be attributed to the treatment. In other 
words, there has been increased activity in the adrenal cortex as the result of inter- 
ference with some part of the anterior-pituitary-adrenal-gonadal chain. This 
increased output could be explained by assuming a hyper-activity of the anterior- 
pituitary with the production of large quantities of the cortico-trophic principle, 
for, as we have shown, therapeutic doses effective in hypoadrenalism failed to 
raise the 17-ketosteroid output in normals. 

That shock therapy can influence the endocrines is well known, for it is a 
common observation that menstruation may return after prolonged amenorrhoea 
during convulsion therapy unassociated with mental improvement. Among other 
examples we recall one such case, a married woman, aged 42, childless for 15 years, 
who had not menstruated since 39, in whom menses returned and who was delivered 
after leaving hospital of a normal full-term child at 43 years. It seems just to 
assume that in these cases the anterior pituitary responds to shock therapy by 
producing gonado-trophic and other fractions. The increased 17-ketosteroid 
output in the same way could indicate a considerable production of cortico-trophic 
hormone. In Cushing's disease‘and possibly in other states of hyperactivity of the 
anterior pituitary the 17-ketosteroid output is higher, though significantly less 
than in adreno-cortical tumours. One case of Cushing’s disease examined by us 
excreted 35:0 mgm. per day; other workers have reported similar findings. In 
three cases of early acromegaly we have seen excretion rates of 26-0, 21-0 and 20-0 
mgm. respectively. 

It is worth noting that subsequent courses of shock treatment produced little 
or no further increase, and that the greatest changes were seen where the original 
levels were low. This is understandable, as with high excretion rates the upper 
limit of response of the adrenal cortex is already nearly attained. 

In speculating on. the physiological mechanism responsible for the increased 
activity of the anterior pituitary the ground is most uncertain. What happens to 
the brain during one, or a series, of induced fits is far from clear. There are local 
changes at the site of stimulation, and intense and spreading neural discharge and 
widespread circulatory and autonomic adjustments before consciousness returns. 
It is possible that the pituitary is stimulated or that its blood-supply is signifi- 
‘cantly influenced, and there may be other important factors. But these conditions 
hardly obtain after pre-frontal leucotomy, and it is probably wiser to regard the 
pituitary effect in these cases as a sort of release phenomenon due to interruption 
of nervous connections between the hypothalamus and the frontal lobes. Clinical 
and electro-encephalographic evidence exists to show that traumatic changes in 
the frontal lobes occur after metrazol and electro-shock (Cobb, S., 1938; Barrera 
and Kalinowsky, 1942). 

It may very well be that as far as the pituitary is concerned, the same sort of 
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release of control follows shock treatment after the surgical severance of tracts in 
leucotomy, and combined with the much more widespread systemic and neural 
disturbances permits considerable hyperactivity of the anterior pituitary. 

To explain the increased output of 17-ketosteroid after testicular biopsy, we 
can suggest either an increased production derived from the gonads or a disturbed 
balance of the anterior-pituitary-adrenal-gonadal chain, with an increased activity 
of the anterior-pituitary to restore the function of the traumatized testis. 

“Endocrinology affords well-known examples of such regulation of the anterior- 
pituitary. It has previously been observed that improved fertility in animals 
sometimes results from needling or damaging the testes, and possibly our cases are 
parallel examples in the human subjects. 

We would like to emphasize that although our results are too few to be treated 
statistically, we have not observed a significant diminution in 17-ketosteroids in a 
single case, and that change when it occurred was a substantial increase, also that 
in cases in which subsequent estimations were made the new higher level of 17- 
ketosteroid was maintained. We feel that these facts offer considerable support 
for the explanation we have advanced above. 


SUMMARY. 


1. A considerable increase in 17-ketosteroid output frequently follows con- 
vulsion therapy and pre-frontal leucotomy. 

2. This probably represents hyper-activity of the adrenal cortex due to increased 

production of cortico-trophic hormone. 

3. It has been suggested that interference with nervous pathways between the 
frontal lobes and hypothalamus may influence the pituitary to produce this result. 

4. Injected cortico-trophic hormone in cases of hypo-adrenalism produced a ` 
progressive increase in 17-ketosteroid excretion. It is without effect in normals. 
5. 17-ketosteroids were increased after slight tauma of the testes in 5 out of 
18 cases. 


- We should like to express our thanks to Messrs. Organon for their help in supply- 
ing cottico-trophic hormone in the above experiments. 
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CORTICOTROPHIC HORMONE IN THE TREATMENT OF 
INVOLUTIONAL MELANCHOLIA WITH HYPO- 
PITUITARISM AND PITUITARY CACHEXIA. 


By R. E. Hempuitt, M.A., M.D.,,D.P.M., and Max Reiss, M.D., D.Sc.Prague. 


From Bristol Mental Hospital and the Endocrinological Department of the Burden Neurological 
Institute. 


(Received August 28, 1942.) 


DuRING the past three years some clinical applications of corticotrophic hor- 
mone have been studied, and in this paper is described a form of involutional 
melancholia in which hypopituitarism and secondary hypoadrenalism are factors. 
Nine such cases were treated with corticotrophic hormone; in addition two cases 
of pituitary cachexia in young women were similarly treated. 

There is as yet no complete agreement as to what justifies a definite diagnosis 
of hypopituitarism in adults in the absence of a demonstrable destructive process 
of the pituitary ; reasons for this diagnosis in our cases are given later and supported 
by the therapeutic results. 

Various physical and endocrine changes are not infrequently seen after the 
menopause, and in later life in both sexes; in mental patients they may be asso- 
ciated with depressive illnesses. An attempt has been made to separate types 
according to prominent endocrine disturbances (Hemphill and Reiss, 1940). The 
group of cases we have treated and describe here are characterized by the combina- 
tion of certain melancholic symptoms with hypopituitarism and secondary hypo- 
adrenalism. We have distinguished tentatively the following group : 


INVOLUTIONAL MELANCHOLIA WITH HYPOPITUITARISM. 


The history, onset and important mental and physical features common to this 
group were as follows : 

History and onset.—There was no evidence of previous mental illness before 
the menopause. In one male there had been an earlier mental attack of un- 
specified nature. Two females were married; of the remaining four, one was 
childless and two had had miscarriages as well as a normal confinement. The 
menopause in all had been sudden and free from hot flushes and the usual associated 
symptoms. Most patients were reported to have aged unduly and lost much of 
their former mental alertness thereafter. 

A psychological factor such as a bereavement, marital infidelity or war stress 
was ascertained in nearly every case. 

Physical state.—The physical picture included a sallow complexion, appearance 
of age beyond the years, asthenia present but not extreme, usually some loss of 
weight, hair brittle and lacking lustre, scanty or lost in axilla and on pubis, reduc- 
tion or loss of sweating and change in the condition of the skin, which was the most 
constant and striking single characteristic. The skin was thin, with loss of sub- 
cutaneous fat, dry, rather smooth and non-scaly—what may best be described as 
the “ desiccated ” skin. The systolic pressure was rather low in most cases, but 
above 170—110 mm. Hg. in E. M. B—. In two cases, K. S— and W. B— (male), 
there was some appreciable arterial degeneration; in the remainder the principal 
systems were normal. There was no evidence of pituitary tumour and no neuro- 
logical abnormalities. 

Endocrines.—The thyroid was impalpable or very small. The breasts and 
external genitalia were shrunken and atrophic; loss of sexual desire was present 
in the males. Urinary excretion of the 17-ketosteroids estimated, in, three females 
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was subnormal, a customary finding in hypoadrenalism and hypopituitarism, and 
in two females there was no biologically assayable excretion of gonadotrophic, 
thyrotrophic (Heyl and Laqueur, 1935), corticotrophic (Reiss, 1936) hormones in 
total urine passed in 24 hours. Insulin and sugar tolerance tests and estimations 
of basal metabolic rate were not employed ; their accuracy apart from utility could 
not be relied upon in unco-operative subjects. 

Mental state.—The mental picture was that of a well-marked melancholic 
depression with loss of interest and impoverished ideation. Especially prominent 
were delusions of visceral derangements ; the patients complained of being ‘‘ unable 
to eat,” of “ the bowels stopped up,” that *‘ nothing passes through,” etc. Asso- 
ciated ideas of guilt and self-denunciation were common, refusal of food a constant 
symptom, A tendency to spontaneous remission was seen in two cases only: 
B. D— improved slightly but relapsed in a few months ; E. M. L— had been treated 
for a depressive illness just after the menopause. 

Details of the individual cases and the results of treatment are summarized 
in the accompanying table. 

Corticotrophic hormone.—-Six female and three male patients were treated with 
a purified extract of corticotrophic hormone free from growth, gonadotrophic 
and thyrotrophic fractions administered intramuscularly in standardized sudano- 
phobic units (Reiss, 1936). As yet so little is known of its action or requirements 
in the human that dosage was empirical, and as only limited quantities were avail- 
able for this work the doses we employed were necessarily rather low. We have 
used 15 to 20 units daily over a period of months, 50 units daily for one week, and 
up to 50 units daily for several weeks. Although effects were observed even with 
the smallest doses, it is our impression that in some patients a much more con- 
centrated and heavier course of treatment might be indicated. Treatment should 
be given for at least a month in most melancholics. 


Effects of treatment. 


Physical changes.—In all patients there was some improvement in general 
appearance accompanied by an increased sense of wellbeing. The sallow complexion 
disappeared, asthenia lessened, and the tone of muscles improved. A constant 
effect was alteration in the “ desiccated ” skin. In every case the skin soon began 
to look and feel to the touch more supple and thicker; later there was a deposition 
of subcutaneous fat, and this, coupled with other changes, prompted some relatives 
to remark that patients looked very much younger. The hair of the head regained 
lustre, losing some of the dry brittle quality. We have not noticed any tendency 
for axillary or pubic hair to grow, nor a return of sweating. There was at first 
little change in weight, though most patients gained later, to some extent, in pro- 
portion to the pre-existing loss. Excretion of 17-ketosteroids was increased with 
treatment. 

Mental changes.—The first effect observed was a return of the desire for food, 
so that most patients, spontaneously, took an adequate diet by the end of a week. 
As the appetite improved and with it the general physical condition, visceral 
delusions disappeared completely in seven cases and were noticeably lessened in 
the remaining two (K. S— and W. B—). Some patients argued, “I always feel so 
hungry, there cannot be anything the matter with my bowels.’’ There was an 
increase in bodily activity; it was possible to get patients to occupy themselves, 
and the majority showed a desire to help in ward work or sewing in marked 
contrast to their previous state. Two females, A. S. M— and E. M. L—, made 
quick recoveries with no other form of specific treatment. One male, W. C. F—, 
apparently recovered, but relapsed later when outside hospital and no longer 
receiving treatment. 


PITUITARY CACHEXIA. 


In many cases diagnosed as anorexia nervosa, the physical picture resembles 
that of Simmond’s disease, and it seems unreasonable to rule out hypopituitarism 
in the former on the grounds only that there is no suggestion of pituitary necrosis, 
and that a serious psychological disturbance has been disclosed. Cases have been 
cited (Davis, 1939; Doane et al., 1940; Megendantz and Proger, 1940) to support 
the opinion that either a functional suppression of pituitary activity, perhaps as 
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the result of psychic stress in constitutionally susceptible individuals, can occur, 
or that pituitary hyposecretion may follow prolonged inanition provoked by some 
abnormal psychological situation. Hypopituitarism has been reported where 
there has been a severe and prolonged loss of weight (Kerpolla, 1939). 

Two cases of pituitary cachexia have been examined and treated by one of us 
(M. R.) and will be briefly described. There was a significant psychogenic element 
in one, but in both definite endocrine disturbances were noted and objective results 
obtained with corticotrophic hormone therapy and an adequate diet, without 
special psychotherapy. 

A. M—, aged 22, university student, unmarried. She Was stated to have had a normal 
childhood and adolescence with no significant illnesses until 19, when she began to lose weight. 
At this time she was working hard for examinations. Menses commenced at 16, were regular, 
accompanied by pain, lasting seven days. At 19 there was amenorrhoea for six months and 
further subsequent amenorthoea after one period. She was a nervous, introspective girl, 5 ft. 6 in. 
high, weight 6 st. 7 lb. She complained that she had lost 2 st. in two years, that she was quite 
eager to eat, but had no real appetite and was frequently sick after meals. She preferred sweet 
things and sugar and had an abnormal craving for salt. She would pour salt on her food so as 
to make it practically uneatable for anybody else. There was a general loss of flesh, most 
noticeable around the hips; muscle tone was poor. The complexion was pale, the skin smooth, 
thin and dry; the hair was brittle; there was none on the axilla and little on the pubis. The 
heart sounds soft and short, blood pressure 92/65 mm. Hg. The thyroid was impalpable and 
the breasts underdeveloped ; there was no excretion of gonadotrophic or corticotrophic hormones 
in 6,000 c.c. urine, 17-ketosteroids, 4°2 mgm. per 24 hours. 

6.xii.41 : Corticotrophic hormone, 20 units daily, continuously. 

6.ii.42: Much improved, eating well, no vomiting, skin normal, breasts a little fuller ; weight 
6 st. 10 1b. 

2.ii1.42: 17-ketosteroids 6°7 mgm. in 24 hours. 

22.iv.42: Fat deposited round hips and breasts, appetite normal, feels “ bright and ener- 
getic.” 

5.v.42: Weight 7 st. ro Íb. Menses for three days, pubic hair growing; 17-ketosteroids 
8°8 mgm. in 24 hours. 

5.vi.42: Weight 8 st. Normal menses for seven days; 17-ketosteroids ro°9 mgm. 

7.Viii.42: Appears quite well, eats and works normally; weight maintained at 8 st.; normal 
menses. : 


? 


In this case corticotrophic hormone appears to have been responsible for restora- 
tion of the general condition, normal appetite, skin, deposition of fat, and the return 
of normal menses. Excretion of 17-ketosteroids increased from 4-2 mgm. daily to 
10-9 mgm. in six months. There was no special psycho-therapy ; a full diet was 
insisted on from the first. 


M. G—, aged 28, a nun. Her history was incomplete, but she was stated to have had normal 
mental and physical health until 23, with an average weight of 8 st. Since then she had lost 
energy and appetite, and had developed strange preferences in the matter of food; she had lost 
4st. On examination she complained of having no appetite and of being unable to eat any fats, 
including butter and fatty meat. She enjoyed all sorts of sweet things, and seemed unable to 
relish her meals unless large quantities of salt were added. She was reserved and uncommuni- 
cative. Adifficult psychological situation was suspected, but could not be proved. She was 
much emaciated, maximum loss of flesh round hips and thighs, breasts were wasted ; there was 
no axillary or pubic hair, the skin was very dry ; menses were irregular and scanty, thyroid 
impalpable. Heart and main systems normal; no abnormality in central nervous system or 
sella; blood pressure 95/70 mm. Hg. Height 5 ft. 5 in., weight 4 st. 4 Ilb.; 17-ketosteroids 2°6 
mgm. per 24 hours; no assayable corticotrophic hormone in 48 hours’ urine. 

11.xi.41 : Corticotrophic hormone, 30 units daily, continuously. 

28.xi.41: 17-ketosteroids 4°6 mgm. per 24 hours. 

26.i1.42: 17-ketosteroids 6'9 mgm. per 24 hours. 

6.ii.42: 17-ketosteroids 10°7 mgm. per 24 hours. 


In this patient there was an early improvement in the condition of the skin, 
the appetite seemed more normal but the aversion from fats and addiction for 
salt and sugar persisted. There was an improvement in the sense of wellbeing 
and in general muscle tone. Obvious difficulties in treating this patient existed ; 
it was suspected that instructions were not fully carried out, nor diet adequately 
supervised. The total gain of weight was ro lb. 
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DISCUSSION. 

Therapy with corticotrophic hormone was employed on the assumption that 
some of the symptoms in our cases were due to adrenal insufficiency, perhaps 
secondary to hypopituitarism and lack of corticotrophic fraction. 

The effects may be considered as (a) direct, namely, improvement in appetite, 
nutrition, tone and strength of muscles, condition of skin and hair and deposition 
of fat, (b) associated, such as sense of wellbeing with brighter outlook, increased 
activity and loss of delusions of alimentary malfunction, (c) increased urinary 
excretion of 17-ketosteroids. eIn all cases irrespective of age or type of illness, 
appetite, complexion, skin and strength showed improvement and in the majority 
of melancholics specific delusions disappeared. 

The physiological function of corticotrophic hormone is to promote growth and 
activity of the adrenal cortex which atrophies after hypophysectomy. Hyper- 
adrenalism does not result, in our experiences, from administration of, at least, 
moderate doses in healthy animals or normal humans. Its action has been investi- 
gated chiefly in experimental animals. Asthenia, loss of fat and certain distur- 
bances of carbohydrate metabolism follow hypophysectomy in rats. The first 
has been relieved by adrenal cortical extracts of pituitary containing corticotrophic 
hormone (Atwell, 1932; Evans, 1932), the others by injected corticotrophic 
hormone (Reiss et al., 1937 and 1938). Probably the improvement in strength 
and metabolism in our cases was achieved in a similar way, and better nutrition 
and fat storage would account for changes in the desiccated appearance of the skin. 
The intra- and extra-cellular water balance is known to be upset in hypo-adrenalism 
(Kepler and Willson, 1941). Evidence pointing to the possibility that this balance 
may be restored by corticotrophic hormone has already been advanced (Hemphill, 
1942). 

ae production of 17-ketosteroids in females is probably related to adrenal 
cortical activity, and we believe that a very low output suggests hypoadrenalism. 
It has been claimed that it is reduced in inanition and myxoedema (Fraser and 
Smith, 1941), but we are not aware that correction of these conditions has been 
followed by a corresponding rise. The adrenal cortex is susceptible to exhaustion, 
chronic infection and prolonged bodily disturbances and suppression of its activity 
may thus have been indirectly responsible for the reduced production of 17-keto- 
steroids. 

The beneficial psychiatric effect may be attributed to the recovery from physical 
results of hypoadrenalism. Involutional melancholia presents a complex picture 
with psychic and somatic elements. It may be that after the menopause tunctional 
activity of the anterior pituitary is in some cases subnormal, causing a degree of 
adrenal and thyroid atrophy through lack of an adequate output of corticotrophic 
and thyrotrophic hormones. The resulting weakness and physical defects coupled 
perhaps with psychogenic factors may act on a susceptible mental constitution to 
produce the melancholic reaction. The already existing bodily symptoms might be 
interpreted in the psychosis as secondary delusions of visceral malfunction and 
incurable illness. Failure to take adequate nourishment would accentuate the 
physical condition and a vicious circle would result. The alternative hypothesis 
that the hypopituifarism and hypoadrenalism are secondary to inanition seems 
unlikely, for in the melancholic cases refusal of food is usually the result of delusions 
and in the early stages loss of weight is not severe. 

All the females except one were unmarried, nulliparous or had had miscarriages, 
the menopause was abrupt and there was no history of previous mental illness. 
These facts together may point to some degree of depression or abnormality of 
anterior pituitary activity even before the menopause, becoming more pronounced 
when ovarian and menstrual functions had ceased. Such a condition might pass 
unnoticed until the mental illness to which it contributed set in. Cardiovascular 
changes may occasionally be responsible for pituitary hypofunction in later life, 
and this may account for the rather poor results in K. S— and W. B—. Simmond’s 
disease in old age had already been described (Laub, 1940). Whatever the precise 
origin, a severe hypopituitarism existed in the two cases who failed to excrete 
any assayable corticotrophic, thyrotrophic or gonadotrophic hormone in 48 hours 
urine. 

Although the above applies chiefly to females, we have encountered much the 
same mental and physical picture in males. Three have been, treated, of which 
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one recovered but relapsed later when away from hospital ; appetite, skin, general 
condition and specific delusions were benefited in the others. Two females 
recovered quickly with corticotrophic hormone therapy alone. This can be 
attributed to restoration of normal adrenal function, with return of appetite, 
sense of wellbeing, and ability to be active, which gave scope for institutional 
treatment and general psychotherapy. In the others, visceral delusions gradually 
disappeared as the desire for food returned. A reduction in blood pressure was 
noticed in one case, E. B—, who had been turned down for shock therapy on account 
of an unexplained post-menopausal hypertension. , After treatment with cortico- 
trophic hormone there was some improvement and the blood pressure remained 
at 130/80. She recovered with subsequent shock treatment and has remained well 
for more than 18 months. 

Prior to the introduction of convulsive therapy, chronic melancholia and the 
depressions of later life were among the most intractable mental illnesses. - Shock 
treatment has completely altered the prognosis, so that a high percentage of recovery 
is now regularly anticipated. A dramatic improyement may be seen during the 
first week of treatment. The explanation of this satisfactory state of affairs may 
be that shock therapy improves pituitary function. It has already been shown 
(Hemphill et al., 1942) that electrical convulsion treatment frequently causes a 
substantial increase in the output of 17-ketosteroids, which is probably affected 
by liberation of corticotrophic hormone from the anterior pituitary. Increases 
followed treatment with injected corticotrophic hormone in some of the cases 
described here. It seems possible that part of the therapeutic effect of shock 
therapy may be attributed to increased anterior pituitary activity with the pro- 
duction of more corticotrophic (and probably other anterior pituitary) hormones, 
as evidenced by the altered output of 17-ketosteroids. The endogenous hormone 
produced in this way may be much more active than the doses we employ, for the 
greatest increases followed shock. therapy. : 

Improvement has already been described in two cases of pituitary cachexia; 
one recovering completely. Although it may be objected that these are cases of 
anorexia nervosa, the bodily picture was that of hypopituitarism and hormone 
analyses corresponded. The strange preference for salt appears to be a valuable 
symptom in the diagnosis of hypoadrenalism. It is often seen in dogs and other 
animals after epinephrectomy and has been reported with a destructive neoplasm 
of the adrenals (Wilkins et al., 1940). It disappeared during the treatment of 
case A. M—. | 

Fraser and Smith (1941) have differentiated between anorexia nervosa and 
hypopituitarism on the basis of 17-ketosteroids assay and insulin tolerance test. 
We cannot agree that hypopituitarism in so-called anorexia nervosa is necessarily 
excluded, provided there is some output of 17-ketosteroids. 

It has still to be shown that hypopituitarism secondary to inanition is not a 
later development in severe anorexia nervosa. It is our opinion that, whatever 
may be the primary cause, a degree of hypoadrenalism is indicated in anorexia 
nervosa if the 17-ketosteroids output is low and the task of psychotherapy and diet 
can be greatly assisted by simultaneous use of corticotrophic hormone. The 
progressive improvement in 17-ketosteroids output in our two cases supports this 
contention. 

We think that injected corticotrophic hormones stimulates a subnormal or 
exhausted adrenal cortex. Later when the general condition and nutrition have 
improved, spontaneous adrenal cortical activity becomes adequate and treatment 
can be discontinued. In severe functional or organic hypopituitarism continued 
administration might be necessary. : i 

Corticotrophic hormone is not here proposed as a cure for involutional melan- 
cholia in general—shock therapy is at present the elected method. However, 
where it is contraindicated, treatment with corticotrophic and other anterior 
pituitary hormones may be a useful alternative. Our experience suggests that 
corticotrophic hormone has a definite value, especially in psychiatry, in treating 
exhaustion, anorexia and prolonged refusal of food. 


SUMMARY. 


(1) A special type of involutional melancholia with hypopituitarism has been 
described. 
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(2) Treatment with corticotrophic hormone produced improvement in appetite, 
nutrition, condition of skin and hair and loss of delusions of alimentary malfunction. 

(3) Two cases of pituitary cachexia have been recorded, and eects of treatment 
noted. 

(4) The output of 17-ketosteroids showed a progressive increase with adminis- 
tration of corticotrophic hormone. 

(5) The origin of the disorders and the action of corticgtrophic hormone have 
been discussed. 

(6) It has been suggested that the therapeutic effects of shock treatment in 
involutional melancholia may be due to an increase in anterior pituitary activity. 
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G. A. Levvy in 1940 (Biochem. J., 84, 73) published from the Department of 
Pharmacology, University of Edinburgh, a new method for the estimation of bar- 
biturates in blood, claiming that his technique gave results accurate to a 20 per cent. 
error or less for quantities of 1-0 mgm. or more in 20 c.c. of blood. After studying 
this method at first hand we have carried out a number of estimations in cases 
undergoing prolonged ‘narcosis with somnifaine, and studied the blood levels of 
barbiturates in patients under medication with soluble barbitone and phenobarbi- 
tone, a total of 200 estimations having been made. . 

Using the method for prepared known somnifaine standards we obtained the 


following figures : 


Quantity present. Estimated quantity. 
Nil ‘ ; : : Nil 
O'I gi . ; 0:12 


O:2 s s e. e O°15 


The figures here and throughout this paper represent mgm. per 20 t.c. of blood. 

The technique of prolonged narcosis at the Central Hospital involves the adminis- 
tration of a narcotic at four-hourly intervals and either somnifaine, a mixture of 
allyl-isopropyl and di-ethy] barbituric acids, by intramuscular injection, or a soluble 
barbitone-phenobarbitone mixture by the mouth, are used. For the purposes of 
this investigation a very low commencing dose of somnifaine was given as a rule, 
and each increase in dose was made after it was reasonably certain that a stable 
blood level had been reached. 

The level stabilized for each dose in less than two days unless evidence of 
toxaemia was present, when the level sometimes continued to rise on a fixed dose 
for three to eight days, or was still rising when treatment had to be abandoned. 
Blood for estimation was taken immediately before the 10 a.m. injection, unless 
the cessation of treatment because of the development of dangerous symptoms 
indicated a test for some other time. The narcosis was usually pushed until warning 
signs of possible collapse or impending barbiturate pneumonia ap 

The first difficulty in the interpretation of results was the general low level of 
the blood barbiturate, the readings being almost uniformly below 1-o and more 
often than not below 0-5. The four-hoyrly dosage reached when treatment ceased 
varied from 1-0 c.c. to 3:0 c.c. and averaged 1:75 c.c., that is, 10:5 c.c. in 24 hours. 
Since this dosage could not have been increased in individual cases without endan- 
gering life it is probable that estimations high enough to give a maximum error 
of 20 per cent. would not often be met, but our results so often gave straight line 
graphs in uncomplicated cases that we feel they are worthy of record. The graph 
shows so many nearly straight lines that we consider it evidence both of the relia- 
bility of the method, and of the fact that the blood barbiturate level for any particular 
barbiturate in any individual person is directly proportional to the dose being used, 
providing that failure to sustain excretion is not producing toxic symptoms. 
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Nr and Sd had a fixed dose, r'o c.c. and 2'o c.c. respectively throughout. 


The variation in blood levels was so marked in different patients on the same 
dose that no standard figures for set circumstances can be given, as the following 
figures illustrate : 


Somnifaine dose four-hourly. Blood level. Average. 


1-0 C.C. : From 0:14 to 0:90 : o'qil 
I°5 , . os 0°31 ,» 1:60 . 0°55 
2°90 »? . iv) 0°23 os 1:34 g 0°73 


Narcosis was smooth with levels from 0:25 to 1-00 and averaging 0°47. 

» Slight toxicity occurred with levels from 0-16 to 1-00 and averaging 0-41. 

Marked toxicity occurred with levels from 0-30 to 1:34 and averaging 0-58. 

Our figures suggested that the difference in level between safe and toxic doses 
varied from 0-00 to 0-40 and averaged only 0-13. 

The variability of the toxic level and the small difference between safe and toxic 
levels mean that one must rely on clinical acumen to direct treatment. In two 
cases toxic symptoms calling for withdrawal of the drug developed with a blood 
level lower than one previously found during a smooth narcotic phase and in one 
of these cases the figures were striking. The patient being comfortable on a dose 
of 1-0 c.c. four-hourly with a blood level of o-19 at the first estimation and 0:38 
two days later, the dose was raised to 1:5 c.c. four-hourly, and two days later the 
level was 0:23. Evidence of collapse appeared two days after and the level was 
found to be 0-16. The large possible error must be remembered, but this particular 
group of results was so unusual that we incline to the belief that the blood level was 
actually falling roughly as indicated by the figures. 

It is convenient to mention here that the clinical effects of blood levels are not 
comparable for different barbiturates. A patient was about and active who had 
been taking 20 gr. of soluble barbitone daily over a long period, and the blood 
level was 0°44. Following a period without medication a somnifaine narcosis was 
commenced and the patient became dangerously toxic with a recorded level of 0-31. 

The blood somnifaine level cannot be used to forecast the possible duration of 
smooth narcosis to follow ; thus five patients on a dose of 1:0 c.c. four-hourly with 
blood barbiturate levels of 0-50 or over, average 0-64,,.continued with narcosis for 
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an average of 10-4 days longer, while five patients on the same dose with blood levels 
of 0-40 or under continued with narcosis for an average of 9:5 more days. - 

We did not detect any significant changes in the blood barbiturate level during 
the usual four-hourly interval between doses, an interval previously chosen on 
clinical experience, but we regard this as a probable illustration of the extent of the 
experimental error, as the fall following the maximum blood concentration after a 
dose of barbiturate is probably precipitate at first. There was evidence of a sudden 
upward swing in blood barbiturate level with the development of severe toxic 
symptoms, but our estimations under these circumstances were very few. We 
have noticed distinct falls in blood level after an interval of about ten hours without 
medication ; in one case the level fell from 0:45 to 0-35 in nine hours, to 0-13 two days 
later and to o-10 in a further two days. The fall in somnifaine levels appeared 
rather more rapid than in soluble barbitone levels, a somnifaine reading fell from 
0:52 to 0-13 in four days, and a soluble barbitone estimation from 0-44 to 0-19 in 
the same period. The following table gives results in two other cases ; 


1. Somnifaine. 2. Soluble barbitone. 
Level when treatment wagstopped 0°31 ; 0-30 
After 2 days ; e. 016 '. — 
w g : 7 é 0°08 : 0:19 
»» 7 » ° ° ° Pot YG . 0°13 
Be TS og ; i : 0'03 ; 0:08 


The smaller figures are of course greatly suspect. Roughly speaking the blood 
somnifaine halves itself in one day, is about % of its original level in 2 days, and 
f in 4 days; thus averages of four more cases gave—original level, 0-37; after 
one day, 0-17; after two days, 0-14; and after 4 days, o-10. 


SOLUBLE ,.BARBITONE, 


A few estimations of the blood barbiturate in patients taking soluble barbitone 
were made against a soluble barbitone standard, a dose of 20 gr. a day per 
too lb. weight being used. Two patients who had been on this drug for some time 
gave levels of 0-47 and 0:74. Three others who received the drug for the first time 
gave the following results : 

Ist. On the 7th day o-50 and on the 18th day 0-68, the drug being then with- 
drawn because of toxic symptoms. 

2nd. On the 4th day 0:35, on the 25th day o-83, on the 33rd day 0-83, and on 
the 42nd day 1:00, the drug then being stopped for toxic manifestations. 

3rd. This patient appeared to strike a clinical equilibrium. 


4th day 0-42 mgm, per 20 C.c, 


7th ,, 0:72 a e 
18th ,, 0:38 ie si 
25th ,, 0°47 s i 
33rd , 0:66 x a 


54th FY’ Oo $ 53 ” a» 
The results are seen to vary from 0-35 to 1-00, the average figure being o-6r. 


~ 


PHENOBARBITONE. 


A small group of six chronic epileptics on high dosage were investigated, five 
being men. All had had phenobarbitone for some years, except for an interval 
on prominal, and all had been back on phenobarbitone for at least six months. 
Experience with prominal was generally unfortunate, and two men had failed to 
regain their previous fit control, when returned to phenobarbitone after a deterio- 
ration on prominal. It happens that these two gave the lowest figures for blood 
barbiturate measured against a phenobarbitone standard. No correlation of blood 
level with weight, age, blood pressure, pulse pressure, diastolic or systolic pressures, 
sedimentation rate or blood urea could be found. 


Case 1.—On six grains of phenobarbitone daily for three years; previously on four grains or 
seven grains of prominal. Fit incidence three per month on all doses,, but patient most com- 
fortable on present dose. Blood barbiturate level 0:43, 
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Case 2.—On six grains daily for two vears; previously on four grains or six grains of prominal. 
Fits rare and least on present dose. Level o- 36. 

CASE 3.—-On six grains daily for three years; previously dose had varied from four to nine 
grains. Fitincidence four per month on all doses, but feels best on present dose. Iʻ“its were very 
numerous over a period on nine grains of prominal daily. Level 0-26, repeated with the same 
result. A 

CasE 4.--On six grains daily for one ycar and had had three fits during that period; 
previously on four grains daily and then having about five fits a month. Level o-15. 

CASE 5.-—On four grains a day was having two fits a month, but fits became very frequent 
on prominal six grains a day. During the next four years the original control was never regained, 
and fits have averaged over three a month, and the dose has been six grains of phenobarbitone 
daily for some time. Level o-o7. The dose was increased to nine grains a day for a period and 
the level rose toe:1§. 

CasE 6.— Fits were rare on six grains of phenobarbitone daily. A change to nine grains of 
prominal had to be stopped after one month because of the great increase in fits, and thereafter 
six grains of phenobarbitone rising to nine grains daily failed to obtain the original control. 
Results at weekly intervals were: 0°06, 0-11, 0°13, 0°06, and oog. Repeated a year later the 
level was 0:20. . 


The features of this series are the individual variation and the smallness of the 
blood level in certain cases. 


SUMMARY. 


A new method for the determination of barbiturate in blood has been tried with 
a view to estimating its clinical use in prolonged narcosis and other barbiturate 
treatments. 

Owing to wide individual variations in tolerance.and rates of destruction or 
excretion, the estimation is of little use in clinical practice, and information obtained 
for medico-legal purposes would have to be interpreted very widely. 

The blood levels for different barbiturates are not comparable. 

The blood level for a particular drug in the same individual is directly propor- 
tionate to the dose unless the excretory mechanisms are being overwhelmed, when 
toxic symptoms are accompanied by a sharp rise. 


Our thanks are due to Dr. G. A. Levvy for his instructions concerning the method 
of estimation, and to Messrs. Roche Products Ltd. for supplies of barbituric acids 
for making somnifaine standard solutions. 
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A STUDY OF PATHOLOGICAL DRUNKENNESS. 


By Norman P. Moore, M.D., M.R.C.P.I., D.P.M., 


Assistant Physician, Crichton Royal, Dumfries. 
” [Received July 2, 1942.] 


IT is now generally agreed that a fuller understanding of psychotic conditions 
associated with alcohol can only be achieved by taking into account the whole of 
‘the psychosomatic make-up of the individual, rather than by emphasizing any 
specifically poisonous properties of alcohol. 

The following case of an alcoholic, in which psychotic reactions similar to those 
produced by alcohol could be produced experimentally by other means, is of interest 
in relation to the psychopathology of these states. 


P. P—, a well-nourished man aged 33, of Polish nationality, admitted from Dumfries 
Jail on January 9, 1942, in an acutely hallucinated state with a history of recent alcoholic excess. 

Family history.—Father was a chronic alcoholic, who impoverished his family by his excesses. 
Became violent and quarrelsome when drunk. No other history of mental or nervous disease. 

Early life.—-This was reasonably happy except fop fear of his father when drunk. Never 
went to school as there was not sufficient money to send him. No history of fits, phobias, 
bed-wetting, or temper tantrums can be elicited. 

Personal history.—Started work as a miner when quite young. Enjoyed life very much. 
A good mixer and fond of dancing and games. Drank quite heavily. Got married when 
2I years and has one child aged 12 years. His married life has been happy. 

In 1939 he joined the Polish Army in France, fought in Norway, and subsequently came to 
- England. - 

In January, 1941, he was boarded out of the army on account of his mental condition. Since 
then he has worked as a miner in the North of England. 

Medical history: 

1922: Gonorrhoea, which cleared up satisfactorily. 

1927: Carbon monoxide poisoning when working in a mine. He states he was unconscious 
for a time and subsequently spent six months in a Neurological Clinic. We have been unable 
to obtain details of this illness. 

1938: Working as a miner in Belgium. After a bout of drinking suddenly became excited 
and hallucinated, both auditorily and visually. He believed himself persecuted by a Jew, who 
was constantly with him, gave him orders, threatened him and made him angry. Sent to a 
mental hospital at Tournay. He was kept there 1} years, though he states that for most of this 
time he was quite well, but had no relative to take responsibility for him. 

1940: In the Polish Army in England. 

July : Drinking heavily. Suddenly became hallucinated. The Jew of his previous illness 
reappeared and dominated his existence ; his contradictory orders made the patient extremel. 
angry. At times he thought the Jew was inside him, and he made an incision in his abdomen 
with a razor to try to reach and kill him. Cleared up in two weeks in a field dressing station. 

October : Again, following a drinking bout, he was treated in a field dressing station for a 
wound in the abdomen, self-inflicted in an attempt to attack a hallucinatory Jew, whom he 
believed to be inside. During this period of confusion he assaulted an officer and was sent to 
a mental hospital on October 17, 1940. Here his mental condition was diagnosed as schizophrenia 
along with a degree of mental defect. His alcoholism was thought to be secondary to the schizo- 
phrenia. He improved rapidly and was discharged from the hospital on January 6, 1941, being 
boarded out of the Polish Army a day later. 

1941.—November: When working as a miner in England he broke his tibia in a pit accident. 
During his convalescence he began to drink heavily and became hallucinated. As on the previous 
occasions his footsteps were dogged by the hallucinatory Jew, whose contradictory commands 
kept him in a state of fury. E.g. the voice would say ‘‘ Eat your food,” then, once he began to 
eat—‘‘ Don’t eat that, it’s dirty.” Similarly he was ordered to kill himself or the Jew would do 
so, then told not to be so silly. 

On January 6 1942, when refused admission to a cinema, as it was full, he attacked the 
attendant, and subsequently the manager, with a knife, inflicting a number of serious though 


— a a 


A STUDY OF PATHOLOGICAL DRUNKENNESS. 57X 


non-fatal wounds. He was arrested and taken to Dumfries Jail. Here it was noticed that 
his behaviour was quite abnormal when the effects of the alcohol should have worn off. The 
police medical officer came to the conclusion that he was insane and sent him to Crichton Royal. 


On admission.—Three days after the stabbing inciden? and three days after 
last taking alcohol, a small thick-set man sits quietly on a chair talking to himself, 
apparently in Polish—at times calmly, at others he frowns heavily, twists his face 
into ferocious grimaces and turns to shout angrily at what are obviously “ voices.” 
Occasionally his expression changes quite suddenly—his face becomes wreathed in 
smiles and he may burst into laughter. 

He answers questions about his identity and about his past readily enough, but 
does not know where he is or anything about the events leading to his coming here. 
It is impossible to obtain a coherent, connected story from him, and after every 
few sentences the “ voices”’ lead to interruptions. He points to a door in the room 
and says there is a man there, who talks to him and makes him angry. At other 
times he points to his abdomen and says there is a man inside, who talks to him. 
He says this man, a Jew, has been following him everywhere and will not give him 
any peace. 

Physical examination reveals no abnormality except linear scars on the abdo- 
men as a result of the self-iriflicted wounds mentioned in the history. 

Two days latey.—Much more settled—not now obviously hallucinated. Eating 
and sleeping well. 

Two days later.—Has been quite rational in speech and behaviour for the last 
two days. Has a complete amnesia, however, for the events leading to his coming 
here. The last thing he remembers before admission was going to a bar for a drink. 
Has no memory for the stabbing affair for which he was charged by the police. 
Says the voices have completely left him—now realizes they cannot have been real 
voices, and spontaneously says that there must have been something wrong with 
his head to have thought so. Admits he saw the man who was speaking—thinks 
he must have been a Jew because he had a long beard and wore a kaftan. 

Personality between attacks—He quickly settled into the ordinary routine of 
the hospital. He is a pyknic type when things go well, smiling, jovial and friendly. 
Despite his imperfect English he quickly established contact with patients and 
staff. He is meticulously clean, and takes great pride in his clothes and personal 
appearance. 

He joined in the games and dances and, to a lesser extent, work in the ward, 
with enthusiasm. He obtained a Polish-English dictionary to try to improve his 
English and started learning to write. 

He soon showed, however, that he is of an unstable temperament. When 
refused some privilege he sulked, went to bed, would not speak, and refused his 
food for a day. When the request was granted he at once became his jovial self. 

He refused to work on the farm unless he received an adequate wage, but 
worked readily at the occupational therapy class—especially as it gave him the 
opportunity of making little presents for nurses and, later on, articles he could sell. 

When given parole he sold his clothes to buy cigarettes. When reprimanded 
became very angry and went to bed “ in a huff.” Later it was found he had made 

a small incision in his abdqmen, which he said was a protest against his harsh 
treatment. When granted a weekly allowance of pocket money his good humour 
at once returned. 

With the exception of this negativistic attitude to certain aspects of hospital 
discipline he showed no special eccentricities or mannerisms. He ate and slept 
well and improved in physical health. 

Intelligence test—Accuracy was difficult owing to his limited knowledge of 
English. The improvement in his English—the rapidity with which he picked up 
the work in occupational therapy, his astuteness about money matters and interest 
in current events are all against any considerable degree of mental defect. 


EXPERIMENTS. 


. The correlation between alcohol and these psychotic outbursts seemed 
absolute in his history, so it seemed worth while to see if alcohol was specific, 
or if some other similar drugs would liberate the psychotic behaviour. Again, 
his amnesia for the stabbing affair, his arrest and period in jail, appeared 
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genuine, and to verify this it was of interest to try to recover his memory for these 
events. Also it was thought possible that in the case of a genuine amnesia any 
resulting abreaction might be of therapeutic value. Hence he was given sodium 
pentothal on two occaŝions. 

Pentothal.—February 12, 1942: 7% grains sodium pentothal intravenously. 
Almost at once—before the injection was finished—he began to grind his teeth, 
grimace wildly, clench his fists and mutter, “ I kill you, I kill you, you bloody 
bastard,” etc., etc. 

Then he lost consciousness completely. As he woke up he became very violent 
and was obviously hallucinated both visually and auditorily. He spoke in Polish 
now. Dr. Berliner, who was present, translated. To judge from his conversation 
a Jew now appeared to him in the corner of the room, and with great difficulty he 
was restrained from attacking this apparation. . 

When held on a couch he repeatedly spat at the spot where apparently the Jew 
was standing, and hurled foul abuse at him. Suddenly his whole aspect changed ; 
he smiled and made gestures with his hands as if very pleased. At this stage a 
woman appeared to him—a prostitute, who danced before him and made love to 
him. 

Again he became angry. Now it seemed the girl had gone without giving him 
ultimate satisfaction, though having taken his money. He seemed to blame the 
. Jew, rather than the girl, for thus cheating him and he continued to storm, threaten 
and try to attack him until he regained consciousness. 

For about two hours afterwards he appeared to be in a twilight state, very 
similar to that on admission—his*conversation being continually interrupted by a 
voice which made him turn and answer angrily in Polish. At other times he burst 
out laughing as if enjoying some huge joke. He was still visually hallucinated at 
this stage, and could see the Jew in the room. He went to bed and slept soundly 
all night. 

Next day the hallucinations had completely gone, and he asked: ‘‘ Why did 
you give me an injection to make me cuckoo—just like when I drink whisky ? ” 
He remembers seeing the Jew and the prostitute, but cannot associate them in 
any way with an incident im real life, and has only a very vague and incomplete 
memory of what he saw when under the influence of the drug. 

On March 4, 1942, again given sodium pentothal. This time fell asleep without 
speaking. As on the previous occasion a dramatic change took place in about 
one minute. His face became red and his eyes suffused, and his whole expression 
one of intense fury. He ground his teeth, clenched his fists and began to struggle 
with a terrifying ferocity. 

He seemed to be talking to someone he called a “ pig of a Belgian,” and he related 
the story of the Jew and the prostitute. 

As before his frantic fury gave place at times to beaming smiles for short intervals. 
He was restrained with great difficulty at first, then gradually became quieter, ` 

and on waking up did not pass through such a definite twilight state as after the 
first injection. 

He subsequently remembered the injection, being angry and struggling, but 
could not recall his thought content. 

Hyperventilation.—Owing to the similarity between these states and certain 
epileptic twilight states, it was decided to try the effect of hyperventilation. The 
patient co-operated very well and kept up deep breathing continuously for five 
minutes and, at intervals, for about fifteen minutes. There was quite a definite 
alteration in his mental state after five minutes. He stopped breathing, put his 
head on his hand and burst out laughing. He would not explain what he was 
laughing at. He kept turning his head to one side and looking up as if listening to 
voices. 

He denied hearing a voice, but said, “ I feel just like when I drink whisky.” 
For twenty minutes he alternated laughter and beaming smiles with wrinkled 
brows, dark scowls and clenched teeth. 

His behaviour was reminiscent of that on admission and of his reaction to 
pentothal, so that one got the impression of a condition which, in comparison to 
the other states, could be described as abortive. 
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SUMMARY. 


Psychotic episodes with hallucinations and extreme violence preceded by alco- 
holic excess recurring in a Polish miner over the past four years. 

Patient’s father was a chronic alcoholic with a low tolerance for alcohol. 

He himself has been a heavy drinker from an early age. 

Fourteen years ago he suffered from severe carbon monoxide poisoning. 

Between attacks he is a jovial extrovert of average intellect exhibiting marked 
psychopathic traits but no signs of epilepsy. 

In the attacks he has stereotyped hallucinations, under the influence of which 
on at least two occasions he has made homicidal attacks and on others has inflicted 
severe wounds on himself. 

States showing all the essential features of those after alcohol, but of shorter 
duration, were produced experimentally by giving intravenous sodium pentothal. 

An abortive state of similar type was produced by hyperventilation. 


DISCUSSION. 


It is clear from the experiments reported that alcohol is not a specific excitant 
of the pathological states in this case, but that a drug which has a similar inhibitory 
action on the higher cerebral centres will liberate the psychotic behaviour. Hyper- 
ventilation with its resultant clouding of the consciousness has a comparable effect. 
For an accurate assessment of the case, therefore, the particular disorder of the 
personality which makes the patient susceptible to these influences must be sought. 

Schizophrenic episodes can be liberated by alcohol, but the personality of the 
patient between attacks, affable, accessible and volatile, is quite against this 
diagnosis. 

As to the relationship to epilepsy, the sudden onset, extreme aggressiveness and 
subsequent amnesia are reminiscent of some epileptic twilight states, but there is 
no history of fits. However, the fact that the condition can be produced by hyper- 
ventilation indicates the kinship which probably exists between states with such 
similar clinical features. 

The part played by alcohol in the causation of chronic or episodic psychoses is 
very much open to debate. The present tendency is to regard alcoholic paranoia 
and alcoholic hallucinosis as alcoholism on the basis of some underlying personality 
disorder, e.g. manic-depressive or schizophrenic. Even if it can be regarded as a 
separate entity, the diagnosis of alcoholic paranoia with its gradual onset and 
systematized delusions can be discarded here. The short duration followed by 
amnesia and partial insight rules out alcoholic hallucinosis. 

“ Mania a potu ” is regarded by English writers as a state of extreme excitement 
sometimes with homicidal attacks, resulting from the ingestion of comparatively 
small amounts of alcohol in susceptible individuals. It appears that the conception 
coincides with what Continental and American writers usually call alcoholic 
intolerance. There is no evidence in this case of alcoholic intolerance, as the patient 
has always been a heavy drinker, and even between attacks he drank a considerable 
amount. The outbursts were preceded by unusually excessive drinking. ` 

Probably the category into which this case most clearly fits is that of so-called 
pathological drunkenness. For these states Bleuler in his textbook postulates a 
neuropathic make-up or a predisposition, the result of some cerebral damage, e.g. 
a head injury. In this respect it is noteworthy that the patient had been subject 
to severe carbon monoxide poisoning, necessitating a six months’ stay in a neuro- 
logical clinic. 

Bleuler stresses the fact that there need not be alcoholic intolerance, and the 
condition may alternate with ordinary drunkenness in chronic alcoholics, as in this 
case. He describes a sudden excitation, or twilight state, in which there is usually 
disorientation, often illusions and hallucinations and an excessive affect, mostly 
of anxiety or rage. Subsequently there is amnesia for the events occurring in the 
profounder phases of the intoxication. 

P. P—’s case is unusual in that, instead of clearing up in hours, it lasted on the 
most recent occasion, for five days, and probably at least as long on previous 
occasions. 

Bleuler also points out that when pathological intoxication recurs, the clinical 
features show a great similarity with previous attacks. 
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The stereotyped nature of P. P—’s hallucinations is most striking. 

From the psychopathological point of view, the content of the hallucinations is 
of interest. It could not be established that the pathological manifestations 
represented an actual experience in the patient’s life. They are reminiscent of 
certain stereotyped dreams, and it can be assumed that they originate from 
emotional experiences of some significance. 

Occasionally, by introjecting an external object of aggression he became suicidal. 
Acts of aggression against an introjected external object have been regarded by 
Freud and his followers as an important mechanism underlying suicidal actions.’ 

Here, from the patient’s own words, we learn that, in apparently attempting 
suicide, he is really attacking his persecutor, who, by this mechanism of introjection, 
appears to be inside his body. 

Despite the violent abreaction on each occasion, there was no recovery of 
memory for the events leading to his admission to hospital, nor any apparent 
increase of insight, so that no curative effect could be expected. 

The experiments do suggest that sodium pentothal might be usefully employed 
in the investigation of criminal cases where the defence of alcoholic insanity is 
put forward, and where it might be possible to reproduce the mental state which 
led to the crime. Needless to say, only if positive results were obtained would the 
test have any legal value. , 

I wish to thank Lt.-Col. P. K. McCowan, Physician Superintendent, Crichton 
Royal, for permission to publish this case, and Dr. Mayer-Gross for helpful advice. 

I am particularly indebted to Dr. Berliner, whose knowledge of Polish was so 
essential in VESHKA tINE the case. 


BLEULER, E., Textbook of Psychiatry (trans. Brill, A. A.), p. 300. 
FREUD, S. (1934), Selected Papers, vol. iv, p. 152. 
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THE AMMONIUM CHLORIDE TREATMENT OF 
SCHIZOPHRENIA* 


By K. N. H. Rizvi, M.B., B.S.Lucknow, D.P.M., 
Deputy Medical Superintendent, Mental Hospital, Agra, U.P., India. 


INTRODUCTION. 


MEDUNAa introduced the cardiazol treatment of schizophrenia, following an obser- 
vation of the supposed rarity of the coexistence of epilepsy and schizophrenia 
and an observation of improvement in two schizophrenics who developed convul- 
sions. Since then other drugs akin to cardiazol have been introduced, and recently 
electrically induced convulsions have been tried. It is generally agreed that there 
are certain complications and many objections to the use of cardiazol as a convulsant. 
Extreme apprehension and fear of treatment are present in almost every case. In 
some cases the patients’ apprehension is so great that they decline treatment, 
Saying that their dread of it makes them worse. It is a great obstacle preventing 
co-operation in the treatment. The other complications are the dislocation of the 
jaw, shoulder or hips, fractures of the arms or leg, sometimes the thigh, fracture 
of the spine and decalcification ; cerebral haemorrhage and rarely lung abscesses 
and embolism have been reported. 

For these reasons attempts have been made to find a drug which will give mild 
convulsions. Bertolani in 1938 succeeded in this attempt when he found that 
epileptiform convulsions can be produced by intravenous injection of a solution 
of ammonium chloride. Mazza (1938) treated 27 cases of schizophrenia in this 
way, and reported 22 per cent. complete remission and 15 per cent. marked improve- 
ment, and 63 per cent. unaffected. Dax (1940) reported that he treated 24 patients 
with ammonium chloride but his results were not good. I was encouraged to try 
this method by the fact that it costs almost nothing as compared to cardiazol 
treatment and the cost is a great problem in a poor country like India. ` 


METHOD. 


A 5 per cent. solution of pure ammonium chloride is freshly prepared, every day 
before injections. If the solution is old, the ammonium chloride decomposes and 
no action takes place. A ro c.c. syringe with a wide bore needle, No. 10 or 12, is 
sterilized and the ammonium chloride solution is also boiled before injection. The 
patient lies in a bed with durrie or mattress covered with a sheet made of strong 
dasooti cloth. Patient keeps on his usual clothes, but they are loosened. Patient 
lies flat on his back and an intravenous injection of 10 c.c. of the solution is given 
quickly. This injection is given in the early morning before the patient has taken 
any food. There is no need for any mouth gag during the fit, and the jaw need 
not be held. No one touches the patient during the fit, and if there is any likeli- 
hood of his falling off the bed, all that is done is to raise the edge of the sheet. In 
order to avoid thrombosis of the vein injected, the forearm should be flexed and 
extended a number of times in quick succession. If the blood escapes from the 
vein the patient complains of pain. It can be relieved by suction or by massage. 


THE FIT (DESCRIBED). 


There are three stages to the fit: (1) pre-convulsive, (2) convulsive, and (3) post- 
convulsive or recovery. 


* Read at the Triennial Meeting of the Indian Division of the Royal Medico-Psychological 
Association held at Agra on November 4-5, 1941. 
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(1) Pre-convulsive Stage. 


In about five seconds the face of the patient becomes red; he may show slight 
apprehension and complain that he is “‘ going off.” Sometimes he catches the bed- 
sheet in apprehension. There is no cough, which is generally present in cardiazol 
treatment. In about ro to 20 seconds there is hyperpnoea and deviation of the 
eyes and the head either to the left or right. The pupils dilate and cease to react 
to light. The corneal reflex is lost. This stage lasts for 10 to 20 seconds, to be 
followed by the second stage. 


(2) Convulsive Stage. 


The fit isa very mild one. There may bea typical epileptic fit, but more usually 
there is some twitching of the muscles or extension and flexion of the legs and arms. 
There is no biting of the tongue, no cyanosis, no incontinence of urine or faeces. 
and no stoppage of respiration as is the case in cardiazol. This stage lasts about 
15 to 20 seconds. 


(3) Post-convulsive Stage. 


Generally consciousness is regained before the muscular movements have 
ceased and soon the patient regains his normal appearance, but in some ng he 
may be bewildered and confused, not realizing where he is; he may sit Tor 
attempt to leave the bed. Sometimes there is uncontrolled weeping. An Anglo- 
Indian patient used to weep and abuse his parents after the fits. I have observed 
nausea and vomiting in one girl. However, in about 5 to 15 minutes the patient 
becomes well enough to sit up and leave the bed, and can even have his breakfast. 


CLINICAL FINDINGS. 


Pupils are dilated and often oval and eccentric and not reacting to light; 
the NE reflex is abolished. 

2. Reflexes are brisk after the fit and the plantar reflex is flexor. 

3. Pulse remains regular; it generally increases during the fit but settles down in 
3 to 5 minutes. 

4. Urine: Ammonium chloride is given to make the urine acid, which is the 
normal reaction of the urine. It is also known that acidosis lessens the fits of 
epilepsy, for which ketogenic diet is given. Thus increase of acidosis will decrease 
the fit rather than produce it when there is none. Decrease of pH value in blood 
and urine is therefore not likely to be the cause of the fits ; probably the ammonium 
chloride produces fits, not by changing the pH value, but by its irritant effect on 
the wall of the blood vessels of the brain causing constriction of the vessels. I have 
already pointed out that if the solution is not freshly prepared the salt decomposes 
and the ammonia evaporates and no fit is produced. It is the ammonium radicle 
which is important, as shown by the fact that other salts of ammonium also produce 
the fit, e.g. ammonium thiocyanate. 

5. Increase of appetite and gain in weight is very noticeable. 


CASES TREATED. 


I treated 29 male cases and 10 females as in-patients and also two early cases, 
one male and one female, as out-patients. Both the out-patient cases did very well. 
Out of 29 male cases, 11 were cured, 8 improved, and 10 otherwise; and out of 
10 female cases, 3 were cured, 2 improved, and 4 otherwise. 


TABLE.—Showtng the Cases Treated, with Results. 


Males. Females. 
Total. Cured. Improved. ees ea, Total Cured. Improved. ic et 
Under I year . 13 5 2 6 . 4 3 I - 
Over I year © 9 2 3 4 : 6 I I 4 
Not known s 7 4 3 - . oe - - - 
Total . 29 II 8 IO . 10 4 2 4 


It appears from the above that 35 per cent. cases were cured, 25 per cent. 
improved, and 40 per cent. were not improved. X 
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CASE HISTORIES? ° 


No. 1.—A young Muslim girl, aged 19, from Badaun was brought to me in December, 
1940. Her family history is free from insanity. Father is healthy and accompanied the girl, 
and her grandfather also came with the girl, and looked an intelligent old man. They stated 
that the mother’s family is healthy. The girl looked very healthy physically, with a tendency 
towards fatness. Her illness started with pain in the abdomen. She described the pain to me 
as if her intestines were being trampled as the army of Yezed trampled the body of Imam Husein 
in the tragedy of Kerbela. This description of her pain itself was enough to arouse suspicion, 
but she was first treated with all sorts of carminatives and stomachics, first at Badaun, then at 
Dehra Dun, and later at Lucknow. One incident that happened at Lucknow is very interesting. 
She was treated by a private practitioner who had returned from England, and is an ear specialist. 
He was consulted for buzzing noises in the ear. He was sitting near the girl when She asked for 
water. She drank half the water and poured half over her head, but when she was pouring the 
water on her head she leaned forward, preventing her body and clothes from getting wet. This 
point appealed to this ear specialist very much, and he assured the father of the girl that she 
was mentally perfectly sound, as she poured water on her head not sitting erect, but leaning 
forward. I need not point out to you that this very act is suggestive of mental abnormality. 

Examination.—On examination I found her lacking in modesty, apathetic, disinterested in 
the surroundings and smiling in an inane manner. She had the delusion that her intestines 
were crushed and trampled as the body of Imam Husein was, and she had definite hallucinations 
of hearing. On these points a diagnosis of schizophrenia was made and shock treatment as an 
in-patient was advised. Parents made strong objections to her admission owing to the strong 
stigma attached to mental hospitals. They were keen that I should treat her as an out-patient 
and as I am a great believer in out-patient treatment for, early cases, I persuaded my Superin- 
tendent to agree to it. She used to come twice a week for intravenous injections, and I gave 
her 16 injections of to c.c. of 5 per cent. solution of ammonium chloride. She made a wonderful 
recovery and six months after the injections were stopped I heard from her grandfather that 
she was absolutely normal. 

No. 2.—A Mohammedan, aged 35, excise inspector in U.P., was seen by me in April, 
1941. His family history is tainted, as one of his aunts was insane, and died in this mental 

“hospital. Persona] history showed nothing abnormal—he was a shy type of man, hard-working 
and studious and read up to M.Sc. He fell in love with a prostitute, which was resented by his 
family. This made him suspicious against them. Later there was a change of reality; he 
began to think that he was female, and when talking to anyone he always spoke in the feminine 
gender. A local doctor advised that if he married, his mental condition would improve. Con- 
sequently he was married to an educated girl. He began to suspect that she was not chaste 
and that she had illegal connections with his brothers. 

On examination I found that he was dull and apathetic, taking no interest in his own body 
or in the surroundings. He remained unshaved for days, although previously he used to shave 
himself daily. His nails were long and he was unclean and untidy. He had great suspicions 
about the chastity of his wife and other members of the family. He would lock all the doors of 
the room in which his wife used to live. He had hallucinations of taste which led to the belief 
that he was being poisoned. He would not eat anything unless cooked by himself, or got some 
parched grain from the bazaar. I advised admission to the mental hospital, but the relatives 
refused and requested me to give injections at home. I started giving ro c.c. of ammonium 
chloride 5 per cent. solution intravenously twice a week. He accused me of poisoning him by 
injections in conspiracy with the brothers. However, after two injections he began to take food 
properly and gave up the idea that he was poisoned through food. He was very apprehensive 
about the injections, and in his fright he ran away from home with his wife to Sitapur after six 
injections. He was making good progress, and I have heard that he rejoined his service after 
getting a certificate of fitness from the civil hospital of Lucknow. 


I wish to thank Dr. Das, Superintendent of Agra Mental Hospital, for permitting 
me to use the clinical material and for all the help and advice he has given me. 
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THIOCYANATE COMPOUNDS IN THE URINE OF 
SCHIZOPHRENICS. 


By T. D. ZAUSHKEVICH and R. M. SHULGINA, 


. 


(From the Psychiatric Clinic [Director: Prof. V. V. Brailovsky] of the Dniepropetrovsk Medical 
Institute.) 


[Reprinted by permission of Neurology and Psychopathology, 1940, No. 12.) 


By thiocyanate compounds is meant a group of salts of thiocyanic acid (HCNS). 
Together with compounds of glycuronic and sulphuric acids, these salts are products 
of several detoxication processes. In the urine they are the end-products of the 
detoxication of substances formed during the breakdown of protein. 

Recent investigations (A. I. Yushchenko, Prof. Shalisov, I. A. Polishchuk, and 
Buscaino and his school) have shown that in schizophrenia certain processes of 
detoxication take place. These are represented by sulphur-containing substances 
in the urine, in particular the thiocyanates, i.e. schizophrenia is accompanied by a 
toxicosis, and the intensity of this is reflected in the urinary thiocyanate content. 

As is well known, hyposulphite easily parts with sulphur, which can then com- 
bine with toxic substances to produce harmless compounds. Polishchuk injected 
10 C.C. of a I per cent. solution of hyposulphite into the veins of schizophrenics ; . 
after the injection, the excretion of thiocyanates in the urine was followed up. 
A patient whose urine on testing at frequent intervals showed a nearly constant 
thiocyanate content of 6-9 mgm. per cent. passed 40 mgm. per cent. one and a half 
hours after the injection of hyposulphite ; a second reading showed 27 mgm. per 
cent. and the amount gradually fell, until six hours later it was at the level normal 
for the patient. A control experiment on a non-schizophrenic showed no change 
in the thiocyanate level. d 

That this sulphur-binding reaction takes place in the tissues and not in the 
urine itself is shown by the fact that hyposulphite added to urine produces no 
increase in thiocyanates. 

~ We have carried out investigations on the urine of schizophrenics, both in the 
acute stage (at onset and also during exacerbations) and in chronic stages, in 
patients with marked remissions with and without improvement, and in addition 
on healthy subjects and on a few patients suffering from diseases other than schizo- 
phrenia. Apart from these we collected a few data on the dynamics of uri 
thiocyanates during treatment with “ Cloettal” and insulin. Altogether 8o 
individuals were investigated, of whom 8 were schizophrenics; 640 tests were 
done, using Polishchuk’s method. 

As regards the length of history there were 45 recent cases (up to 6 months) 
with exacerbations and 22 chronic cases. In 8 cases suffering from various (non- 
schizophrenic) psychoses the urinary thiocyanates varied within the normal range 
—-from 14-30 mgm.‘per cent. ; in isolated cases it was as low as II mgm. per cent. 
In one schizophrenic (with a history of more than 50 years) 39 thiocyanate esti- 
mations were done. The results varied from 5-5 (this low figure was obtained once) 
to 40:23 with an average of 25-2 mgm. per cent. In 22 chronic schizophrenics the 
range was 16 to 30 mgm. per cent. 

Thus in chronic schizophrenics the thiocvanate is within normal limits. How- 
ever, in some patients we occasionally found pathologically low figures. Thus, in 
patient S— we found the following : 49-9, 22-8, 13-7, 8-5 mgm. per cent. ; in patient 
G— 60-8, 7:8, 21-6, 52:8 mgm. per cent. ; in patient P— 4:5, 7-8, 38-9 mgm. per 
cent. Correlating these figures with the clinical picture we found that these patients 
showed more or less transitory exacerbations (excitement, depression). It is 
possible that they corresponded with a temporary reinforcement of an almost 
“ burnt-out ” toxicosis. 
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As regards recent cases, a pathologically low level of thiocyanates was en- 
countered remarkably often. The fact is that isolated cases showing a low thio- 
cyanate level in the urine give us no definite indication of the acuteness or chronicity 
of the process. The picture is rendered somewhat clearer if we compare the fre- 
quency of very low figures in recent and chronic cases. Thus a thiocyanate level 
of less than 10 mgm. per cent. is found in 33 per cent. of all recent cases and in only 
20 per cent. of chronic cases. 

The following observation is noteworthy: Among our recent cases there were 
three with mixed cyclo-schizophrenic syndromes ~depressive and manic); in all 
three the amount of thyiocyanate in the urige was very high. In patient I— 
the average of five determinations was 48-0; in P— the average of four was 57:7; 
im O— the average of three was 58:6. 

eWe now come to the patients treated with insulin or ‘ Cloettal.’’ Insulin 
commonly brought about an increase in thiocyanate level. For example, in patient 
R— the following figures were found: 17:6, 50:6, 10°5, 53°6; in patient P— 10-0, 
16-2, 35°4; in patient B— 9:1, 29:2, 35:0, 48-0. Sometimes a normal figure was 
raised by insulin to extraordinary levels—above 50-60 mgm. per cent. 

We calculated the mean figures inggo patients who received insulin. In 17 
insulin produced a considerable rise, and in 2 a negligible one. 

In treatment with “ Cloettal ’’ we obtained, during the actual coma, a decrease 
in thiocyanate level in the majority of patients. Thus, for instance, in patient M— 
the figures were 36-7, 37:6, 19°4; in patient S— 51-6, 16:2; in patient R— 
26-0, 16:3; in patient B— 40-1, 6-4. From these we may conclude that thera- 
peutic sleep leads to a weakening of the detoxication process. 

In this connection the effect of natural sleep on thiocyanate excretion is of some 
interest. In a series of patients the morning and evening urine was investigated 
separately. Of 45 cases 41 had more thiocyanates in the evening specimen than 
in the morning, i.e. during sleep the excretion of thiocyanates fell—sometimes only 
a small amount, sometimes to less than half. This is probably one of the reasons 
for the decrease that occurs also after therapeutic sleep. 

Of considerable importance here, doubtless, is the exclusion of proteins from the 
food. The following are some preliminary data arene: to two patients who had 
terased food and were being artificially fed : 


Quantity of thiocyanates in urine (mgms. %). 


i Patient. SS” SSS SS SS 
Complete fasting. On carbohydrate feeds. On milk feeds. 
K~ ‘ 23:0 ` 9:0 ‘ 120 
L— i 56:0 A 22:0 ` 40:0 


Thus carbohydrate feeding decreases the urinary thiocyanates. This agrees 
with data obtained in carbohydrate feeding during therapeutic sleep. We are 
unable to explain the high figure during complete fasting. 


e CONCLUSION. 


(1) In-schizophrenia of recent onset the quantity of thiocyanates in the urine 
is usually lowered as a result of weakening of the detoxicating processes. 

(2) In chronic schizophrenics, in whom the disease process is “ burnt out,” the 
detoxicating processes are not disturbed. Nevertheless, even in these cases very 
low thiocyanate levels are met with. This is observed more rarely than in recent 
cases and can be explained by a temporary exacerbation of the process. 

(3) Insulin-therapy usually increases thiocyanate excretion. 

(4) Therapeutic sleep is accompanied by a decrease in thiocyanate excre- 
tion ; the same occurs in natural sleep. 

( 5) Three cases of mixed cyclo-schizophrenia showed very high thiocyanate 
figures. 


(6) The character of the diet is very important in the study of urinary thio- 
cyanates. 
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ON THE PREDICTABILITY OF SUICIDE. 


7 Š 
By F. Reitman, M.D.Vienna and Hungary, : 
Resident Medical Officer, The Lady Chichester Hospital, Hove. ad 


{Received July 1, 1942.] 


I. 


THE evaluation of suicide varies with the number of specified aspects employed. 
Yet none of them is able to offer a predictability of the suicide. Psychiatry acknow- 
ledges the fact that suicide is a non-specific symptom, accompanying certain mental 
disorders, and consequently uses precaution without selective prediction. Psycho- 
pathology looks upon the suicidal individual'‘as one who identifies himself with his 
love object and directs reproaches and aggression against the introjected love object ; 
in the suicidal act he kills the introjected person (Schilder). This only gives the 
structure analysis of the individual case, and the prediction “‘ the greater the 
aggression the greater the danger of suicide ” does not enable a generalized pre- 
dictability. Sociological studies offered explanation for statistical coincidences 
(Durkheim) but failed in construction of a prediction. 

Recently Palmer has studied the question of predictability. His observations 
might be summarized as follows: If there is a loss of super-ego material during the 
psychological evolution of the personality, the individual carries in himself the 
potential danger of suicide. In practical terms, if the individual loses at least 
one of his parents before the age of 14 (death, separation, etc.) his personality 
development suffers an drrest, which in case of a conflict may conclude in suicide. 
Palmer examined 25 suicide cases, and found that 68 per cent. of them lost one of the 
parents before reaching the age of 14. Palmer's study is of high importance, as it 
goes some way towards answering the question, which case of the same diagnostic 
group is potentially suicidal. To my knowledge no attempt has.been made to 
verify this, and the present paper aims at a further inquiry into the problem. 


II. 
CASE MATERIAL. 


The cases analysed below were recruited from the in-patients of our hospital. 
“Early nervous breakdowns ” are admitted, but neuroses prevailed. Ameng the 
admissions, women outnumber men by 7 to 1. These two facts may serve as 
a preliminary explanation of the distribution regarding diagnosis and sex. The 
case material as a socio-economic group is more or less homogeneous, and as such 
it does not permit of comparative analysis. 25 cases were collected (see Table I) 
in order to follow Palmer’s observations. The first 13 are cases admitted in the 
past seven years (1935-1941 inclusive), and all of them successfully attempted 
suicide. Cases 14-25 were in-patients in the past 14 months, and previous to 
adinission unsuccessfully attempted suicide. Theatrical self-destructive tendencies 
are excluded from the recorded “ unsuccessful attempts,” and so are self-destructive 
equivalents such as self-mutilation, severe nail-biting, etc. In all (14-25) cases 
the patient aimed seriously at suicide; e.g. Case 16 threw herself out of the attic 
window in her house, but apart from a few excoriations she escaped unhurt. The 
parental history column is marked positive (+) in cases where the patient lost one 
of his parents before reaching the age of 15. Loss of parent includes not only 
death, but also desertion, separation, divorce, and in Cases 9 and 23 illegitimacy. 
Regarding loss of homosexual or heterosexual parent the figures were similar to 
Palmer's findings, namely almost 50-50 per cent. 


ON THE PREDICTABILITY OF SUICIDE. 


TABLE I. 

Name. Age. Diagnosis. oo o ioc 
A. J— | M. Married 44 Psychopath Gassing Positive 
G. N— F. Single 46 Paranoia Jumping ji 
M. N— F. ” 24 Hysteria assing p 
E. V— F. m 36 Anxiety Hanging 3 
E. G— F. Married 34 ss Poisoning Negative 
A. C— F. Single 39 Manic-dep Jumping | Positive 
F. B— F. ‘i 33 Compuls anging | Negative 
L. M— F. Married 52 Manic-dep Drowning A 

| M. F— F. Single 28 Compuls Hanging Positive 
J. G— F. ñ 18 Obsess. Jumping i 
M. N— F. Married 43 Anxiety Cutting Negative 
F. H— F. i 54 Hysteria Gassing 3 
E. S— M. G 35 Manic-dep. Cutting j 
E. R— F. Single 26 | Psychopath Poisoning Positive 
F. J— F. r 36 Hysteria Cutting P 
A. L— F. Married 29 Manic-dep Jumping is 
D. J— F. Single 21I Hysteria , o” 
K. W— | F. Married |. 34 Psychopath. | Poisoning | Negative 
E. H— F. i 39 Anxiety Cutting oe 
D. B— F. Single 42 Obsess. p si 
G. T— F. Married 54 Hysteria Poisoning » 
J. D— F. i 31 Manic-dep. = Positive 
M. B— M. i 46 i Jumping i 
E. W— F. a 24 A Poisoning w 
F. S— F, Single 36 Anxiety Jumping ` 
III. 
COMMENT. 


Fifty-two per cent. of the group were married. This is somewhat in disagree- 
ment with previous observations, which found that the majority of suicides are 
recruited from the group of the unmarried. The average age of the group was 35 
years, in accordance with the observation that with advancing years the number of 
suicides increases (Reed). Yet in Palmer’s group the average age was 28, and 
Nakamura’s 20,000 cases were between the ages of 21-30. 

The neuroses exceed (60 per cent.) the psychotic conditions (20 per cent.) as 
the diagnostic distribution shows. This is due to the artificially selective admission 
rate. On the other hand the psychotic condition was in all but one case endogenous 
depression. The prevalence of this specific psychotic group is in accordance with 
other statistical studies (Jamieson). 

The method of suicidal attempt in our group were: jumping from height ; 
strangulation ; poisoning (aspirin, medinal, camphor oil, lysol); cutting throat 
and wrists, and gassing. 

Finally the observation of the “ parental history ” column shows that 60 per 
cent. of the suicidal cases lost one of the parents before reaching the age of 15— 
only a slight difference from Palmer’s 68 per cent. This figure confirms the coinci- 
dence between early loss of parent and suicide and seems to support the probability 
of @ prediction based on this fact. 

From a critical point of view no statistical conclusions should be drawn from a 


e= aN)” 


roughly + 9 and higher if it is worked out for Palmer’s results. Study of such a 
small number of cases can only be looked upon as a study of a group, orlas a quali- 
tative study of a sample of a material. On the other hand, both Palmer's ard th 
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material of 25 cases. The standard error for the 6o per cent. 
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present figures are encouraging for a broadly based statistical research with sys- 
tematically elaborated ‘‘ parental history.” 

On the other hand even established verification of Palmer’s results need not 
necessarily prove the supposed underlying psychopathological theory. Wrong 
relationship between parent and child (e.g. “ spoiling ’’) may delay the psycho- 
logical development, and the child of 17 may dwell on the same psychopathological 
basis as the child of 14 does with normal parental relationship. In other words 
the age limit + 14 is questionable psychopathologically, and only an individual 
investigation would justify it. But the exact psychopathological elucidation may 
be of theoretical interest if predictability could be satisfactorily established. 


SUMMARY. 


1. Twenty-five suicidal cases have been analysed. 

2. Coincidence of suicide and early loss of parent was established in 60 per cent. 
of the cases. 

3. This supports the possibility of a predictability of the suicidal act. 


I wish to express my thanks to Dr. Helen Boyle and the Honorary Staff of the 
Lady Chichester Hospital for permission to publish these notes on their material. 
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Part III.—Reviews. 


Conceptual Thinking in Schizophrenia. By E. Hanrmany, Ph.D., and J. Kasanty, 
M.D. Nervous and Mental Disease Monographs, No. 67. New York,1942. Pp.115. Price 
$2.50. 

The writers set out to answer five specific questions. Their investigation of schizophrenia 
was based on the use of the well-known Vigotsky concept formation test. They found as 
answers to their five questions firstly that there were three levels of thinking shown—a primitive 
level, an intermediate level and a conceptual level. On the primitive level the performance 
was very concrete, on the conceptual level the performer showed that a classification was neces- 
sary. Secondly, the results given were found to depend very much on the educational level - 
of the subjects; only the college educated performed on the highest conceptual level. Thirdly, 
the schizophrenic group were found to perform on a lower level than the normal group of similar 
education. The schizophrenic group seem to be unable to understand the principles of classifi- ` 
cation. Fourthly, the reduction of conceptual thinking in schizophrenics is present in some and 
absent in others. Fifthly, the performance of the organic brain disease group approaches the 
primitive level of performance. 

Vigotsky’s suggestion that conceptual thinking is impaired in schizophrenia is confirmed 
by the authors. The authors do not agree with Vigotsky that the highest conceptual level is 
reached by every normal adult; it is only reached by those with a college education. 

A most interesting and readable book and a distinct contribution to our knowledge of con- 
ceptual thinking in schizophrenics. G. W. T. H. FLEMING. 


Methods of Treatment in Post-encephalitic Parkinsonism. By H.D. von WITZLEBEN. 
New York: Grune & Stratton, 1942. Pp. 164. 

The author, who is an authority on the Bulgarian root treatment of Parkinsonism, has given 
us a very useful little work. Before discussing the actual treatınent the writer considers 
the question of diagnosis briefly but accurately. This is a good chapter. After a brief 
survey of the various methods—chemical, serum, vaccine, surgical, fever, etc.—the author gives 
a very full account of alkaloid treatment, with particular reference to belladonna root. This 
treatment is described as the Bulgarian treatment according to Raeff, Panegrossi and von 
Witzleben. The results from this treatment have been good and the author considers this the 
method of choice, but the best results are only obtained when physical exercises are combined 
with the alkaloid treatment. G. W. T. H. FLEMING. 


Shock Treatment in Psychiatry. By L. Jessner, M.D., Ph.D., and V. GeERraRrD RYAN, 
M.D. New York: Grune & Stratton, 1941. Pp. xv + 149. 

This small but very useful book is divided into three sections dealing with insulin therapy, 
metrazol convulsive therapy and electric convulsive therapy. Many critics of shock therapy 
in general will smile when they read the authors’ note refusing to apologize for confining their 
attentions to these three methods, and neglecting others which have been used to *“‘ bedevil the 
psychotic into a state of normalcy.” The book is really rather out of date now, although it was 
published in September, 1941. Metrazole or cardiazol therapy in this country has practically 
disappeared, and electric shock therapy has taken its place. This section is rather short, but 
this was perhaps to be expected ; if the authors had waited another twelve months they would 
have been able to produce a much more useful section dealing with electric shock. 

Nevertheless the book is a positive contribution to our works on psychiatric treatment. 

G. W. T. H. FLEMING. 


From Thirty Years with Freud. By THeEopor Reik. Int. Psycho-Analytical Library, 
No. 32. London: Hogarth Press, 1942. Pp. 214. Price 12s. 6d. 

The title of the book is misleading, and those expecting a Boswellian record of the author’s 
association with Freud may be a little disappointed. Actually it is a miscellany including a 
series of short critical articles on Freud’s cultural monographs, ‘‘An Unknown Lecture of Freud’s ” 
with some additions by Reik, and a selection of little analytical essays by Reik dedicated toand 
sent to Freud on his successive birthdays. 

The first forty pages are devoted to personal reminiscences, and the author has some interest- 
ing things to say about Freud’s taste, views and methods. We learn, for instance, that he was 
an admirer of Anatole France, that he was not as pessimistic in his outlook towards humanity as 
some of his writings would incline us to believe, and that he considered himself more of ascientist 
than a therapeutist. Regarding this last he repeatedly said that three tasks were impossible— 
to govern, to educate, and to heal. There are a number of examples of his sly humour; the follow- 
ing is a good instance: Speaking of how poverty-stricken the poet’s imagination really is, 
Freud comments, “ Shakespeare, in The Midsummer-Night’s Dream, has a woman fall in love 
with an ass. The audience wonders at that. And now, think of it, that a nation of sixty-five 
millions have . . .’’ He completed the sentence with a wave of the’ hand. 

S? OM. SCOLEMAN, 
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The Origin and Development of Nervous Disturbances Experimentally Produced. 


The most striking features in this study have been the importance of the individual and the 
extension of the effects of the conflict for years after its original use as well as the extension to 


new systems later during the life of the dog. 


The most important therapeutic indication is the detection of susceptible animals by measur- 
ing the reactions under strain, and preventing the progress of the strain to that point at which a 
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permanent breakdown occurs. Once the disturbance is thoroughly established, therapy is 
dificult. Improvement has been seen with a complete change of environment—removal to 
farm life for 18 months. Rest in the environment of conflict was unavailing. 

(Author’s abstr.). 
E ffect of Thyroid Medication on Brain Metabolism of Cretins. 

Brain metabolism of cretins was studied before and after the administration of desiccated 
thyroid. Blood was collected from an artery and the internal jugular vein and analysed for 
oxygen. Cerebral blood flow was estimated with the aid of a thermostromuhr inserted in the 
internal jugular vein. The oxygen uptake was also determined and sustained an average rise 
of 22 per cent. after therapy, taking the premedication value as a base line. The deviations 
from standard values of basal metabolic rate are also presented. The average of 29 arterio- | 
venous oxygen differences of 11 cretins was 5-74 volumes per cent. before thyroid administration, 
and that value was reduced to 4°69 volumes per cent. on 25 observations on 9 patients after 
therapy. In 8 cretins the average acceleration of cerebral blood flow was 57 per cent. Altera- 
tions of brain metabolism were determined by taking into consideration the changes of the 
arterio- venous oxygen difference and blood flow. An average increase of 32 per cent. in cerebral 
metabolism was thus revealed as a result of the administration of thyroid. This increase in 
cerebral metabolism affords a basis for alterations in the cerebral electrical potentials and psycho- 
logical reactions of these patients. The electroencephalograms disclosed a rise of the energy 
level in certain frequency ranges. Psychologically, improvement was either absent or of 
questionable significance in any of the higher processes. The greatest change was that of an 
acceleration of psychological activity, an acceleration made possible by the increased energy 
expenditures stimulated by thyroid medication. (Authors’ abstr.) 


Electroencephalographic Studies in Delinquent Behavior Problem Children. 

(x) Electroencephalographic examinations were performed on 28 children who had been 
brought before the Domestic Relations Court of the City of New York. 

(2) In 61 per cent. of the entire group the brain potentials suggested an underlying disorder 
in brain function. When only those with behaviour disorders were considered, 74 per cent. 
showed abnormal activity. 

(3) These findings, which are similar to those found by other investigators, suggest the 
presence of an underlying cerebral disorder in a majority of children with severe behaviour 
disorders. (Authors’ abstr.) 


Delinquency and the Enlectroencephalograph. 

(1) Twenty boys committed to a state training school for delinquents were studied by the 
electroencephalographic method. 

(2) Seventeen of these 20 have yielded abnormal records. 

(3) Of the 17 abnormal records 3 suggested petit mal epilepsy, 3 showed irregularly abnormal 
patterns, and 11 showed a slow square-topped wave formation which the authors have called 
psychomotor-like. 

(4) Some favorable results have been achieved in the treatment of a few of these patients 
with dilantin. (Authors’ abstr.) 


A Study of Frontal Lobotomy. 

(1) Twenty-two psychotic patients have been subjected to frontal lobotomy. Of 16 agitated 
depressions 12 recovered sufficiently to live in their own homes, and continue to live at home in 
a relatively satisfactory degree of emotional adjustment. Of the 5 advanced schizophrenics 
2 have made apparent recoveries. Two have improved to some degree and one, after making 
only slight improvement, succumbed to a virulent lobar pneumonia. A case of sexual psycho- 
pathy, operated upon as a last resort, made no improvement. 

(2) Two patients died; one was an anesthetic death and one was the result of post-operative 
hemorrhage. The mortality rate in general has not been a discouraging feature of frontal 
lobotomy. 

(3) The operation should be employed only in chronic psychotic cases and only after other 
less drastic therapeutic methods have failed. 

(4) The constellation of symptoms of fear, anxiety, acute mental suffering, aggressive violence, 
etc., is a better criterion of anticipated improvement from the operation than the diagnostic 
label. (Authors’ abstr.) 


The Question of Vertebral Fractures in Convuulsive Therapy and in Epilepsy. 

(1) The considerable percentage of vertebral fractures in the mid-dorsal region during metrazol 
convulsions can be reduced to a great extent by appropriate chemical or, better, simple mechanical 
means. 

(2) Re-examination of eight patients who had severe multiple fractures two years ago 
showed no orthopedic or neurological signs of progressive pathology. 

(3) In electric shock therapy, even without precautions, these fractures are considerably 
less frequent. By applying an improved technique of extreme hyperextension, they can be 
avoided, a$ was shown in ss cases. 


588 BIBLIOGRAPHY AND EPITOME. Oct., 


- 


(4) Seizures in epilepsy do not produce vertebral fractures in the mid-dorsal region as demon- 
strated by a series of 42 epileptic patients. Fractures in other regions of the spine occur occa- 
sionally, but they are of a different type and not comparable to the fractures in convulsive treat- 
ment. 

(5) Vertebral fractures in tetanus have the same localization, about the same frequency and 
multiplicity as those sustained in metrazol convulsive therapy done without precautions. 

(6) The varying frequency of vertebral fractures in the various convulsive conditions is 
_ explained by differences in the onset of the convulsion. 

(7) No contraindication against shock treatment can be seen in these fractures, which can be 
largely avoided and which, if they do occur, have no clinical importance. (Authors’ abstr.) 


The Significance of Vertebral Fractures as a Complication of Metrazol Therapy. 


(1) Comparing films of the spine taken before and after treatment 2 a series of 200 metrazal- 
treated cases, a fracture incidence of 23 per cent. was found. 

(2) Fractures were found more frequently in males (28-6 per sents) than in females (19 per 
cent.). 

(3) The incidence of fractures is much greater in patients over 55 vears of age and under 21. 
In the former group we believe this is due to the relative osteoporosis present in the spine, while 
the fact that the spines in the young age group have not attained their full adult strength ts a 
contributing factor to the increase in injury in this class. 

(4) The mental condition present and its duration show no relationship to the incidence of 
fracture in these patients. 

(5) Metrazol does not appear to affect the calcium metabolism in the body. 

(6) In the 46 cases, 111 vertebral bodies were fractured, i.e. 2-4 per patient. No other parts 
of the vertebrae were involved, and no dislocations occurred. This would explain the absence 
of spinal cord involvement. 

(7) All the fractures occurred in the dorsal spine, the fourth, fifth and sixth being the most 
frequently injured. 

(8) Multiple fractures occurred more often in males than in females, due in our opinion to 
the greater muscular development of the former and the more powerful convulsions produced in 
them. 

(9) In agreement with other published reports, we have found that the symptoms produced 
are much milder than would be expected from examination of the radiographs of the injured 
spines. 

(10) We strongly recommend that routine pre-treatment lateral radiographic examinations 
of the thoracic spine should be done to determine the presence of any contraindications, and to 
discover any irregularities in the appearance of the vertebrae which might simulate minor injuries 
and thus confuse the issue when post-treatment films are examined. All cases should be X-rayed 
after treatment to diagnose symptomatic and asymptomatic fractures. 

(11) Kyphosis, scoliosis, arthritis, muclear change and old fractures are no contra-indicatioa 
to metrazol therapy. Osteoporosis appears to be a contra-indication. 

l (Authors’ abstr.) 


Electroshock Treatment in the Psychoses. 

(1) Electroshock is better than metrazol because the convulsion tends to be less severe and 
the fracture rate is 5 per cent. (against a fracturè rate of 22 per cent. with metrazol). 

(2) Electroshock is also preferable because the patient has no recollection of, and conse- 
quently is not terrified by the treatment. 

(3) It is more easily given to a non-co-operative patient in whom a venipuncture would be 
difficult. 

(4) Electroshock is simple in application and inexpensive for the patient. 

(5) The ill-effects of treatment in reference to cardiac stress and strain have been found less 
severe than similar effects with metrazol and insulin therapy, perhaps because of the lack of 
side effects from drugs. 

(6) This series of cases shows favourable results in involutional melancholia and in manic- 
depressive psychoses. The number of cases of other types is not large enough to warrant 
prediction. However, the treatment does not look promising for schizophrenia. 

(7) In spite of the favourable clinical results of electroshock, the authors cannot recommend 
a routine or indiscriminate use of this treatment. Neuropathological findings in brains of cats 
subjected to similar dosage are showing scattered punctate hemorrhages. Whether these 
changes occur in the human subject is not known. Because of this it should be stated that this 
treatment must be reserved (a) for involutional melancholias who have been ill more than a few 
months and who, by our usual standards, do not seem to be doing well clinically ; and (b) for 
manic-depressive cases of long duration with no improvement or those who previously have had 
prolonged attacks. 

For this reason the use of electroshock in the early stage of an illness, or for those who 
are ill for the first time, or for those being treated on an out-patient basis, must be seriously 
questioned. 

The physician must recognize that the price his patient may have to pav for electroshock 
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treatment is punctate haemorrhage in the brain. In advising treatment he must balance this 
possibility against the seriousness of the clinical condition. 

From the clinical viewpoint the effect of this treatment an a hospital service is very interesting, 
The length of hospital residence has been materially reduced for nearly all patients under treat- 
ment. The agitated and noisy patients are no longer common on the acute wards and the wards 
are consistently quieter. The morale of the personnel has been improved by the feeling of active 
service and treatment for such a large percentage of patients. The recovery of the severe, 
long-standing, agitated depressions makes a profound impression. 

There is no reason to believe yet that this attack on some of the psychoses, particularly the 
manic-depressive conditions, will affect the cycles seen characteristically or reduce the possi- 
bility of further attacks. All we should believe is that by electroshock we can change, reduce, 
or stop an attack. This means, however, that the length of stay in hospitals may be reduced, 
a hopeful attitude and greater expectancy of results is produced in some cases, and an economic 
advantage is gained for both patient and hospital. The clinical services handling patients 
needing prolonged care should be tbe ones most benefited, for the disturbed wards are more 
quiet, and the turnover of patients is more rapid. 

The challenge of shock therapy raises many points of importance in both therapy and research. 
In therapy we must study the effect of subconvulsive doses. In research we must analyse these 
effects by electroencephalography, estimate the significance of the brain tissue changes, and 
carry out other experimental studies. The accessibility of the patient during the earlier phases 
of the illness, the use of psychotherapy in conjunction with the treatment are interesting phases 
to be investigated. 

Our most important problem at the moment is twofold, namely, to find a technique which 
will reduce the possibility of damage to the central nervous system, and to watch by careful 
follow-up the neurological and psychiatric course followed by patients who have been benefited. 

` (Authors’ abstr.) 


The Menstrual Cycle with Vaginal Smear Studies in Schizophrenia, Depression and Elation. 
Observations were made on 817 menstrual bleedings of 221 patients suffering from schizo- 
phrenic and affective disorders. A more detailed study has been made in 31 cases by an analysis 
of the vaginal smears. A greater irregularity in menstrual interval than in a comparable normal 
group was found. A -tendency to a delay, a weakened expression, or a temporary suppression 
of the follicular reaction was noted. Prolongation of the menstrual interval or amenorrhoca 
was frequent. Short cycles also were observed. All these abnormalities are interpreted as the 
result of an adverse effect upon the growth of the ovarian follicles. A correlation between the 
severity of the illness and the degree of abnormality of the menstrual cycle was found. An 
improvement in the mental condition was usually accompanied by a change to a more normal 
menstrual function. The existence of any aetiological relationship could not be ascertained. 
(Authors’ abstr.) 


Convulsions of Early Life and their Relation to the Chronic Convulsive Disorders and Mental 
Defect. 

1. Convulsions repeated over a period of weeks or months during early life are more likely 
to be followed by epilepsy than a single convulsion or a series of convulsions. 

2. A larger number of children have convulsions during the first year than at any other time, 
Husler judges that in 41 per cent. of his cases the onset of epilepsy was at the age of four. This 
was not substantiated by the author’s recent study where convulsions beginning in the first year 
were more frequently followed by serious results. Schrenk finds that the peak in “ genuine 
epilepsy ” occurs around the second and the seventh-eighth year of life, while the peak in 
“ symptomatic epilepsy ” is definitely in the first year of life. 

3. The so-called ‘‘ idiopathic ” convulsions are more likely to merge directly into a chronic 
convulsive disorder than those of any other group except when there is manifest evidence of 
brain damage. 

4. Petit mal attacks occurring during the first twa years of life are likely to merge into a 
chronic convulsive disorder or become associated with mental retardation. 

5. Convulsions per se may cause cerebral damage which affects normal brain development, 
resulting in mental deficiency. 

6. The incidence of infantile convulsions in varied samplings of children studied by different 
investigators appears to range from 7 to 10 per cent. The author found that 7 per cent. of an 
unselected group of children had infantile convulsions. A fairly large percentage of all those 
suffering from epilepsy in adult life give a history of having had one or more convulsions prior 
to the fifth year of life. Of a series of 300 epileptics studied at a state hospital for epileptics, 
50 per cent. gave a history of infantile convulsions. 

It has been shown by the author over a period of years that Jess than 1 per cent. of 8,090 
unselected children developed epilepsy, but that 48 (12 per cent.) of a total of 395 children having 
a history of infantile convulsions developed a chronic convulsive disorder. This would indicate 
that the child having a history of infantile convulsions is twelve times more vulnerable to epilepsv 
than a child without a history of infantile convulsions. Still found that 28 per cent. of the 
infantile attacks merged directly into epilepsy. Patrick and Levy found that 4 per cent. of 
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their non-epileptics had infantile convulsions, as compared with 20 per cent. of their epileptics. 
According to these results infantile convulsions increase the chances of epilepsy five times. 
Whatever the ratio may be, it seems quite evident that infantile convulsions do tend to increase 


materially the risk of epilepsy and mental deficiency in later life. (Author’s abstr.) 
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The Hypothalamus in Psychiatry. 


(1) Animal experimental work on the hypothalamus has indicated that this structure inte- 
grates and may possibly reinforce the effector neural impulses controlling some of the sympathetic 
and motor manifestations of emotion ; however, there is little or no basis for the belief that the 
hypothalamus governs or even mediates the affective experiences themselves. 

(2) On the other hand, work in the author’s laboratory has furnished evidence that such a 
direct psycho-somatic localization probably does not exist, inasmuch as (a) the reactions induced 
by stimulation of the hypothalamus do not significantly modify spontaneous behaviour ; (b) 
animals with extensive hypothalamic lesions can apparently react in an integrated affective 
manner ; (c) animals subjected to prolonged conditioning procedures or to the induction of an 
experimental neurosis do not learn to respond to hypothalamic stimulation in ways analogous 
to their spontaneous or experimental adaptations to emotionally significant situations. 

(3) The clinical and pathological evidence as to the role of the human hypothalamus in 
emotional experience is not conclusive. 

(4) It would therefore seem safest in the present state of our knowledge to assign to the hypo- 
- thalamus its experimentally demonstrable role in reinforcing and coyrdinating the neural and 
hormonal mechanisms of emotional expression, and reserve for adequate proof the hypothesis 
that it is either the dynamic source or the seat of experience of affective states. On the other 
hand, much experimental, psychological and clinical evidence clearly indicates that an emotion 
is a highly complex psychobiological phenomenon in which not only the central nervous system, 
but the entire body functions as a whole in its multiple adjustments to its milieu. 

(Author’s abstr.) 


‘Sham Rage” in Man. 

Two cases of “sham rage ” in human beings are presented, one following insulin hypo- 
glycemia, the other following carbon monoxide poisoning. In both cases the involvement of 
higher centers is stressed, and the resultant ‘“‘ sham rage ” is believed to be the result of unin- 
hibited hypothalamic discharge. 


_ 
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The expression of emotion does not necessarily mean that the individual is experiencing that 
emotion. i 

There seems to be no reason for accepting the idea that the hypothalamus is the “ emotional 
center ” of the body. Affects and emotions are highly complicated psychosomatic processes, 
which require among other things a functioning cerebral cortex. (Authors’ abstr.) 


Schslder’s Disease in Ergotamine Intoxication. 

The case is reported of an adult male patient who, in the course of prolonged use of excessive 
doses of ergotamine given by the intravenous route, developed a severe condition characterized 
by profound mental confusion and tonic and clonic spasms, and terminating rapidly in death. 
Post mortem there was the characteristic picture of acute Schilder’s disease. The possible 
relation of the ergotamine intoxication to the demyelinating process is taken into considera- 
tion and briefly discussed. (Authors’ abstr.) | 


Experimental “Shock Therapies "t in Cats with Insulin and Metrazol. 

No clear quantitative or qualitative changes could be found to differentiate the insulin and 
metrazol from the control animals when these drugs were given in ordinary therapeutic doses. 
In the two animals which received relatively massive terminal doses of insulin, cell damage was 
a little more widespread. (Authors’ abstr.) 


Use of Amphetamine (Benzedrine) Sulfate in the Treatment of Chronic Alcoholism. 

The use of benzedrine sulfate in the treatment of a series of 24 general hospital] patients all 
suffering from severe chronic alcoholism and alcoholic addiction yielded poor results. Some of 
the possible reasons for these results have been discussed. (Authors’ abstr.) 


The ‘‘ Petit Mal” Response in Electric Shock Therapy. 

The authors do not deny that an attempt at petst mal treatment as a less vigorous form of 
electric shock might have occasional indications, e.g in old patients, cardiac hypersensitives 
and other conditions where we definitely wish to avoid the impact of a generalized seizure. It 
is also useful if we wish to keep at a minimum the number of convulsions in a given course of 
therapy. Here a series of petit mals seems to prepare the ground and enables us to obtain a 
result with only one or two convulsions which in the ordinary electric shock treatment is usually 
obtained only after several convulsions. It might be worth while to try petit mal treatment in 
the future with a different and more intensive procedure. For the present the therapeutic 
results with petit mals are so far inferior to those obtained with the usual electric convulsive 
treatment that its use should be discouraged if one wishes to obtain full benefits from electric 
shock therapy. (Authors’ abstr.) 


Mental Defect in Epilepsy and the Influence of Heredity. 

Reports concerning approximately 1,900 extramural patients have been analysed with respect 
to the present state of these patients and the determining infiuence of heredity on their men- 
tality. Among these patients 64 per cent. were mentally normal and only 14 per cent. definitely 
deteriorated, in spite of the fact that the average patient had experienced 2,000 siezures during 
a period of eight years. The relatives of epileptic patients are more affected by mental dis- 
orders of various sorts than the normal population. Patients with essential epilepsy have more 
relatives with both epilepsy and neuropsychiatric disorders than patients with symptomatic 
epilepsy. The difference is more pronounced for fathers than for other members of the patient’s 
family. 

Patients who were mentally abnormal at birth had approximately twice as many relatives 
with epilepsy and with psychoses as patients who were normal at birth. Patients whose men- 
tality was normal at birth but is now abnormal have only a few more epileptic relatives than 
patients whose mentality has been persistently normal. Whatever the mentality of the patient 
at birth, the earlier in life seizures appeared the greater was the number of relatives with epilepsy. 

These data indicate that heredity plays a role in the impaired mentality of certain patients 
subject to seizures. This role is relatively small if patients were mentally normal before the 
seizures began. è (Author's abstr.) 


Clinical and Electroencephalographic Studies in Pyknolepsy. 

Eight cases of typical pyknolepsy are presented, of which four ceased spontancously during 
the period of observation. Clinically they were stinilar to petit mal epilepsy except for the 
mildness of their symptoms, the fairly monotonous course, their lack of deterioration and the 
tendency to spontaneous cure. 

Electroencephalographic studies were made on three of these cases after they had ceased, 
four during their still active phase and one before and after cessation of the attacks. Normal 
brain potentials were found in the spontaneously recovered cases, whereas in the active ones 
typical petit mal electrical patterns were observed. 

It appears that pyknolepsy is a form of petit mal because of-— 

(1) The similarity in the clinical picture. 
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(2) The electroencephalographic pattern in the active phase showing a wave and spike 
formation found in petit mal epilepsy. 

(3) The lack of evidence of definite psychogenic factors. 

(4) The high incidence of epilepsy in families of patients with pyknolepsy as revealed by a 
study of the literature. (Authors’ abstr.) 


Alcohol Absorption and Intoxication. 

Sympathomimetic substances delay absorption of alcohol from the alimentary tract and post- 
pone intoxication. 

Parasympathetomimetic substances tend to enhance the absorption Of alcohol from the 
alimentary tract. 

The use of these drugs, especially benzedrine, cannot be unreservedly recommended in the 
treatment of acute alcoholism, especially while the patient continues to drink. The use of 
benzedrine by car drivers for the purpose of preventing drunkenness is dangerous, since the 
intoxicating effect of the alcohol is not dispelled but delayed. 

The above does not apply to the great value of benzedrine in the treatment of chronic 
alcoholism. (Author’s abstr.) 
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Variations in Elcectroencephalogram Associated with Electric Shock Therapy of Patients with Mental 
Disorders. 


1. A group of 61 patients receiving electric shock therapy at the New York State Psychiatric 
Institute and Hospital were studied electroencephalographically. Over 350 records were 
obtained on this group of patients. Records were taken immediately after individual shocks, 
resulting either in “petit mal” or ** minor ” seizure response or in the generalized seizure response. 
In addition, the records were obtained at various stages during the course of treatment and at 
various intervals after cessation of the course of therapy up to a period of six months. 

2. Patients subjected to the ‘‘petst mal ” or ‘‘ minor ” seizure type of treatment by the electric 
shock method exhibited only very temporary and transient changes in their electroencephalo- 
grams taken immediately after administration of the shocking currents. Large series of the 
“petit mal” type of treatments alone did not produce appreciable alterations in the electro- 
encephalographic patterns, which persisted for a period exceeding 24 hours. In none of these 
instances was the ‘‘ spike and dome ” pattern, as described in cases of epilepsy, evident. 

3- Patients subjected to the generalized convulsive seizure or to a series of generalized con- 
vulsions exhibited fairly marked changes in their electroencephalographic patterns, resembling 
in type those observed after convulsions produced by other means or occurring spontaneously. 
The larger the series of treatments administered the more pronounced became the abnormalities, 
and the greater the duration of time for which these abnormalities persisted. 

4. In general, the electroencephalographic abnormalities associated with electric shock 
treatments are for the most part “ reversible ” in the sense that they gradually disappear. It 
should be stressed that this does not necessarily imply that any concomitant functional or histo- 
pathologic disturbances which may occur as a result of the treatments are also correspondingly 
“ reversible.” 

5. Continued follow-up studies are being carried out on patients in whom were induced large 
series of convulsions and whose records after six months still exhibited abnormally slow potentials. 

i (Authors’ abstr.) 


Changes in the Brain after Electrically Induced Convulsions in Cats. 


Electrically induced convulsions were produced in 30 cats. 

Subarachnoid hemorrhage, usually of mild degree but sometimes extensive, was found in 
14 cats. i 

Hemorrhage in the brain substance (cerebral cortex and white matter, cerebellum, region of 
the third ventricle and third ventricle) was found in 9 cats, usually of a punctate type but more 
extensive in two instances. 

Whether similar changes are to be expected in human beings treated with electric shock 
cannot be determined from this material. (Authors’ abstr.). 


Experimental Pharmacology of Post-encephalitic Parkinson’s Disease. 


A large number of drugs which are usually classified as sympathomimetic, parasympatho- 
mimetic or central stimulants were adminstered to several patients with Parkinson’s syndrome. 
Two of these patients were intensively studied over a period of several months. 

1. The drug which most consistently and favorably influences tremor and rigidity is scopo- 
lamine, especially when given parenterally. Although both atropine and scopolamine have 
similar peripheral autonomic effects, the intluence of the latter drug on the symptoms of Parkin- 
son's syndrome is much greater because of its relatively stronger sedative action. 

2. The drug of next importance in controlling rigidity, but having little or no effect on tremor, 
is amphetamine sulfate. On the other hand, epinephrine markedly increases both tremor and 
rigidity, probably by a stimulating action on the cortex, thus contributing to the imbalance 
present in Parkinson’s syndrome. That the effect of epinephrine is central rather than peri- 
pheral was demonstrated by its intra-arterial administration, so that its action is confined to 
the muscles. Its adverse effects on tremor and rigidity are prevented by scopolamine. Other 
so-called sympathomimetic drugs, such as paredrine, propadrine, ephedrine, p-methoxyam- 
phetamine hydrochloride and 3 4-methylenedioxyamphetamine hydrochloride, had slight or 
no effect on the symptoms of Parkinson’s syndrome. 

3. Of the drugs usually classified as parasympathomimetic,only ‘acetylcholine and doryl 
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had any favourable influence, and these in small measure. That the effect of acetylcholine is 
central was shown by the fact that when it was given intra-arterially in such doses as to be 
limited to peripheral activity, it had no effect on either tremor or rigidity. Acetylbetamethyl- 
choline hydrochloride had little or no effect, and the same was true of furfuryltrimethylammonium 
iodide. On the other hand, prostigmine methylsulfate increased the rigidity, and its related 
drug, physostigmine, had no effect. 

4. The central stimulating drugs, other than amphetamine sulfate, such as caffeine, coramine, 
metrazole, theophylline with ethylenediamine and strychnine, had slight or no effect on either 
rigidity or tremor. 

The following general hypothesis is offered to explain the action of certain of the centrally 
acting drugs. Although the pathologic process of Parkinson’s syndrome resides mainly in the 
basal ganglia, the rigidity and tremor are finally the expression of a functional dysbalance 
between these structures and the cortex, the latter becoming relatively over-active. Scopola- 
mine may be assumed td produce its favourable results by depressing the cortex, while ampheta- 
mine sulfate decreases rigidity by stimulating the basal ganglia. 

The clinical administration of both these drugs is probably at present the best pharmacologic 
method of treating the symptoms of Parkinson’s syndrome. Amphetamine sulfate, in our 
experience, is best given dissolved in gelatin, its effect thus being prolonged. 

Administration of these drugs by mouth faits to produce comparable beneficial results in 
the treatment of Parkinson’s syndrome. (Authors’ abstr.) 


The Human Pyramidal Tract. V. Post-natal Changes in the Axons of the Pyramids. 


The fibers of the pyramidal tract undergo the following post-natal changes: Early in life 
all the axons are apparently present and are small, delicate, uniform in caliber, crowded and 
possibly of a different chemical nature than when mature. During this period they may be 
non-functional and vulnerable to small lesions. At eight months of age, when voluntary move- 
ments are attempted, certain fibers commence to expand at a more rapid rate than others. 
Individual growth continues, until at two years of age the pyramidal tract simulates in miniature 
that of an adult. At 22 years of age the pathway possesses a few large, more medium and many 
minute axons. In senility, on the basis of observations on one specimen, there is a decrease in 
number and diameter of fibers. It seems reasonable, also, to conclude from the study that 
integration of the pyramidal tract occurs through morphologic and chemical changes in both 
the axons and the myelin sheaths rather than in the latter alone, and that different physiologic 
motor states may be explainable, in part at least, on a neuro-anatomic basis. 

(Author’s abstr.) 
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Studies on the Corpus Callosum. I. Laterality in Behavior and Bilateral Motor Organization in 
Man Before and After Section of the Corpus Callosum. 

(1) Disturbances in motility after section of the corpus callosum.—In three cases the operation 
resulted in a unilateral disturbance of motility. Patients 1 and 9, both of whom were predomi- 
nantly right-sided, were marked pre-operatively by cerebral atrophy and organic defects. Sub- 
sequent to the operation patient (1) suffered right-sided paresis after numerous seizures. Patient 
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(9) displaved transient left paresis, and later, in conjunction with Jacksonian attacks, transient 
right hemiplegia and aphasia developed. Patient (12) suffered retrograde thrombosis of one 
Of the cerebral veins in the frontal lobe, and hemiparesis resulted. These motor disturbances 
disappeared completely in patient (9) and were greatly reduced subsequently in patients (1) 
and (12). Since in patients (1) and (9) the motor signs developed in relation to seizures and 
not in relation to the side of the craniotomy or their measured laterality, we are convinced that 
these disturbances had nothing to do with the sidedness or *' cerebral dominance " of these 
patients. We have already noted the changes in laterality in patient (1) which occurred in 
connection with the paresis of his preferred side. The shift in sidedness in this circumstance far 
exceeded that found in any typical case of section of the corpus callosum. The reversal of 
laterality in this condition affected mainly footedness, body orientation and unimanual habits. 
Bimanual responses were not greatly changed, and eyedness was not modified at all. 

In patients (2), (5) and (15) motor disturbances which existed pre-operatively (absence of 
deep reflexes, hemiplegic residua) were temporarily exaggerated after section of the corpus 
callosum. The explanation may be, as Pike and his associates have shown, that an operative 
lesion imposed on an already present lesion (in this case pathologic) may give rise, at least 
temporarily, to a greater effect than the latter lesion alone. If this is true, the corpus callosum 
acts as an adjunct to the motor systems of the forebrain in determining skilled movement. 
It is possible that this explanation also applies to the post-operative onset of temporary motor 
disturbances in patients (1) and (9). 

(2) Nature of changes in sidedness after section of the corpus callosum.—lIt is to be eiphasived 
at the outset that to the casual observer section of the corpus callosum has little effect on the 
laterality and motor organization of the patient. The changes that do occur are made evident 
only by extensive sampling and statistical treatinent of observations in over roo different 
performances. Furthermore, the measured shifts in laterality thus observed are temporary. 

The pertinent facts as they appear in the data seem to be as follows : Temporary instability 
in laterality of function appears in some patients after section of the corpus callosum. Right- 
Sided persons may not be affected at all, even though the section is complete. As judged from 
the results on three subjects, patients having any marked degree of left-sidedness (i.e. left-sided 
and ambidextrous persons) are affected more seriously than right-sided patients. After section 
of the corpus callosum mean decrease and mean increase in laterality are about equal in right- 
sided persons, but mean decrease is more than double mean increase in patients with notable 
degrees of left-sidedness. After some two or three months the laterality status of the patients is 
readjusted, so that the pre-operative laterality is approximated. The fact should be mentioned 
that of two patients showing dissociation and antagonisms of movement after operation, one 
(patient 4) was left handed. 

Different aspects of motor organization are unequally affected by the operation. Eyedness 
and writing habits generally are not modified at all. Perfortnances involving bimanual eye-hand 
co-ordination, unimanual tool using and manipulation and general body orientation are changed 
most by the operation. When the results in all the cases for all differemt types of performance 
are averaged, decreases in laterality exceed increases. This decrease is accounted for entirely 
in terms of the greater tendency toward ambidexterity after operation among persons possessing 
pre-operatively mixed dominance or left-sidedness. 

Results obtained on patient 18 are presented to show that eyedness may be shifted after 
resection of one occipital lobe while the patient retains post-operatively the marked dominance 
of the hands and feet that he possessed before operation. 

Results obtained on patient 17 are cited to prove that strong right-sidedness may be present 
in a person with apparent agenesis of the corpus callosum. Sidedness in this patient was not 
changed by craniotomy and excision of a mass of cortical tissue lying between the two frontal 
lobes in a defect of the falx. 

(3) The basis of temporary shifts in laterality after section of the corpus callosum and re- 
covery from the changes.—The fact that section of the corpus callosum produces equal increase and 
decrease in laterality in right-sided patients and greater decrease than increase in left-sided patients 
argues against the belief that the section should abolish all of the learned activities of the “ sub- 
ordinate hemisphere,” which must therefore be relearned. It is clear that neither in right-sided 
nor in left-sided patients who possessed no pre-operative motor deficiencies were the learned 
activities of the subordinate side abolished. One case in point is that of patient 15, who was 
right-sided as a young child, but shifted in sidedness because of injury to the motor centers of 
the left hemisphere. At 10 years of age there remained only minor hemiplegic residua of the 
right side. After section of the corpus callosum this patient did not lose motor ability on the left 
side, although according to prevalent ideas the learned activities of the right hemisphere would 
be almost completely abolished since it was originally the subordinate hemisphere. 

It is possible that the best explanation of the present results lies in the postulation that 
‘* inherited ” sidedness is determined by paired motor mechanisms at different levels of the 
central nervous system, both cortical and subcortical, but that sidedness which is established 
through training, as in persons with mixed and left laterality, is in part controlled by paired 
cortical centers, integrated through the corpus callosum. In cases of such a condition section 
of the commissural fibers demands a period of readjustment of the cortical nuclei before the partly 
modified reciprocal balances and functions of the whole system_are.as stabilized(as they were 
previously. Thus the observed changes in sidedness after section of the corpus callosum are 
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best accounted for in terms of individual yariation in the significance of the cortical commissural 
system (and hence the cortex as a whole) in motor co-ordination according to the inherited 
laterality status of the patient. 

(4) The significance of the present results in relation to the concept of lateral cerebral 
dominance.—At the outset we must distinguish the general concept of the lateral cerebral 
control of motor function from the hypothesis that cerebral dominance (dictatorship of one 
hemisphere over the other) is responsible for laterality of function. The latter belief is clearly 
disproved by the present results, not only on general but on any number of specific grounds. 
The former concept based as it is on facts that one hemisphere of the brain plays a predominant 
role in language functions, complex motor co-ordinations and higher perceptual processes is 
evaluated by the present experiments in the following respects : To the extent that the concept 
correctly states certain facts of neurology, the present data would seem to purge the view of 
any implication that the predominance of one hemisphere in mediating a given function, e.g. 
speech, is dependent on extensive intercortical inhibition and facilitation or on education of 
the subordinate hemisphere by commissural paths from the dominant side. Perhaps it is feasible 
to reorganize the concept of lateral cerebral dominance to concur with a generally recognized 
fact of modern neurophysiology, namely, that different levels of the nervous system co-operate 
in integrating postural reactions and transient motor response in such a way that although 
different levels may predominate in control of limited aspects of an organized activity, discrete 
division of labour between levels is lacking in the intact organism. Consideration of this point 
of view leads us to believe that lateral neural dominance may involve dominance of brain stem 
centers as well as cortical centers. In this connection Pike, Elsberg, McCulloch and Chappell 
showed that section of the commissural system of the midbrain in cats has far greater effect on 
motor capacity than cutting the fibers of the corpus callosum. 

(5) The nature of stdedness tn behavior as indicated by the present results —Many statements 
have appeared in the literature concerning the question whether or not behavior laterality is a 
unit trait. Those asserting the unitary character of sidedness ordinarily imply in their beliefs 
adherence to the hypothesis of lateral cerebral dominance as a basis for the imbalance between 
the two halves of the body. 

The present study tends to deny the view that sidedness is unitary in character, as well as 
the view that the central balances related to different aspects of sidedness are neurologically 
a unitary system. The complex character Qf sidedness has been brought out especially clearly 
in relation to eye dominance and other aspects of sidedness. The profile method of measuring 
sidedness devised in this study shows, in addition, that many different types of motor performance 
display varying degrees of sidedness and are not uniformly affected by lesions of the nervous 
system. 

In general, the results of this study and additional considerations lead us to believe that 
any uniformity in sidedness in the subject is probably derived from strong original] imbalances 
in the neural mechanisms of the postural system early in life, and the integration through learning 
of correlated lateral habits with this primary neural sidedness. (Authors’ abstr.) 


The Anwnestic Syndrome. 
The amnestic syndrome, in three grades of severity, but limited to patients in whom the 


memory deficit was the predominant feature and not a part of a more sweeping disorganization, 
is described. Attention is called to the variation in the behavioral pattern, with increasing 
impairment in utilization of material which had been previously experienced. In the first 
patient the inability to connect the moment to what came before and the paucity of material 
for inner stimulation led to loss of initiative, apathy, passivity and disturbance of the grasp of 
time relations. The forerunners of confabulation and retrogressive defects could be noted. In 
the second patient the disturbance in use of transient and sequential material was more obvious 
and gave rise to distortions of recollection ; eventy prior to the damage to the brain could be 
recalicd with outside aid but remained isolated and without proper temporal allocation, and 
this was the major source of the confabulation. The third patient, unable to recollect after a 
few moments, was totally disorientated and unable to regain anything from recent years; all 
utterances were based on faulty orientation and were confabulatory. 

The major manifestations of the syndrome—passivity, confabulation, disorientation, loss of 
“time sense ” and ditficulties in altering the orientative set (EinstellungsstoOrung) appear as 
consequences of the disruption of integrated behavior when the past is not freely available. 
The hvpothesis is offered that both retrogressive deficits and inability to deal with transient 
events can be understood as parts of the difficulty in freely evoking past experiences. Utilization 
of post-traumatic events is most seriously disturbed because they are not met by the background 
of past experience essential to full perception. (Author’s abstr.) 


Factors Affecting Changes Produced in Electroencephalogram by Standardized Hyperventilation. 

Electroencephalograms were recorded on normal male subjects during and after three-minute 
periods of standardized hyperventilation. Breathing was timed by metronome at 15 breaths 
per minute and the depth adjusted by instructing the subject according to the excursion of the 
drum of a Roth-Benedict metabolism apparatus to 20 c.c. per pound) (44 c.c. per kilogram) of 
body weight. 
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Blood from a finger pad, taken just before and just after hyperventilation, was analysed for 
total carbon dioxide, pH (serum) and sugar. In spite of variations in the post-ventilation values 
caused by peripheral vasoconstriction, it is inferred that the standardization of breathing produces 
a considerable and fairly constant respiratory alkalosis (pH increased by o-20 unit; carbon 
dioxide tension reduced by 18 mm. of mercury). 

As a measure of the modification of the electroencephalogram, we counted the number of 
waves above an arbitrary size, never reached in normal control records, that passed an electrical 
filter broadly tuned to 5 cycles. We also measured a modified ‘‘ delta index.” Repeated tests 
on a given subject at intervals of 15 minutes to 34 hours produced fairly constant increases in the 
five-cycle count and the maximum delta index. 

Metabolic alkalosis (pH up to 7°64 before hyperventilation) and acidosis (pH down to 7:29) 
produced by oral ingestion of sodium bicarbonate and ammonium chloride respectively caused. 
no significant change in the effect of hyperventilation on the electroencephalogram. 

Hyperventilation with oxygen produced less alteration in the electroencephalogram than 
when air maintained at 20 per cent. oxygen content was breathed. 

Low blood sugar (80 mgin. per hundred cubic centimetres or less) favoured the appearance 
of delta waves, and a high sugar level (over approximately 120 mgm. per hundred cubic centimetres) 
strongly tended to prevent their appearance. At a given blood-sugar level there were consider- 
able individual differences in the amount of five-cycle and delta activity, and the subjects varied 
somewhat in their responses from day to day, but the effect of low blood sugar is so important 
that the level must be controlled if hyperventilation is to be standardized as a test for stability 
of the electroencephalogram. 

The subjects reported less tingling sensation and stiffness of facial muscles and showed less 
peripheral vasoconstriction when breathing oxygen or when the blood-sugar level was high than 
under the opposite circumstances. 

When large clear trains of delta waves appeared the subjects often reported lapses of attention 
or loss of precise memory for events during the test. Their spirograms showed that full standard 
depth of respiration was not maintained at such times. 

In interpretation it is suggested that hyperventilation causes the appearance of five-cycle 
and delta waves by inducing cerebral vasoconstriction, which in turn causes diminution in 
the supply of oxygen and dextrose to the cerebral cortex. (Authors’ abstr.) 


Vascular and Interstitial Cell Changes in Thiamine-Deficient Animals. : 

Pigeons were made acutely, chronically and very severely deficient.in thiamine by feeding 
by tube a purified diet free of thiamine according to methods outlined before. Kittens were 
similarly treated. The brains were stained by methods which demonstrate the neurofibrils 
and chromatin material in the neurons, the perivascular connective tissues and the interstitial 
tissues. . 

The vascular lesions were studied in detail. They were preceded by vasodilatation and 
consisted of perivascular extravasation first of fluid and later of red blood cells. Infiltration of 
the surrounding tissues followed. The distribution of these lesions corresponded to the distri- 
bution of degenerating neurons, as outlined before. They first appeared in the vestibular nuclei 
and then spread to other parts of the brain, notably the nucleus rotundus of the thalamus. 
Later they appeared in the oculomotor nucleus and the paraventricular region of thé third 
ventricle. Although neuronal lesions were always found surrounding hemorrhages, hemorrhages 
were frequently absent from regions containing degenerating neurons. 

It is suggested that an accumulation in the neighbouring tissues of metabolites from inter- 
rupted carbohydrate metabolism in the neurons as a result of thiamine deficiency caused the 
blood vessels to dilate and become abnormally permeable. As a consequence, first fluid and then 
red blood cells collected in the perivascular spaces. 

Proliferation of the adventitial tissues of the small blood vessels and gliosis accompanied 
the hemorrhages and are thought to be non-specific reactions to degeneration of neurons (as is 
seen usually in degenerative processes in the brain). 

Swelling of oligodendrocytes and clasmatodendrosis of astrocytes were observed in the brains 
of kittens with very acute thiamine deficiency in which many necrotic neurons were observed. 
Presumably these changes were due primarily to a sudden lack of thiamine. On the other hand, 
the oligodendrocytes remained relatively unchanged and the astrocytes became markedly hyper- 
plastic and hypertrophied in kittens with chronic deficiency. These changes were considered 
to be non-specific and related to the gliosis which occurs when neurons die. Perhaps the products 
of degeneration furnish the stimulus which causes these changes. 

Our observations do not support the thesis that thiamine has specific anti-degenerative 


properties. (Authors’ abstr.) 
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Electroencephalographic Studies on Neurosyphilis. 

E.E.G. records were obtained from 175 patients with neurosyphilis, in 124 of whom the con- 
dition was diagnosed as G.P.I., in 20 as tabes dorsalis, in rr as juvenile G.P.I., in 8 as optic 
nerve atrophy and in 12 as meningovascular syphilis. These tracings were compared with the 
records from 215 normal controls. 

Normal E.E.G. tracings were found in 19 per cent. of the patients (treated and untreated) 
and in 70 per cent. of the controls. Borderline records were found in 28 per cent. of the patients 
and 23 per cent. of the controls. Abnormal records were found for 53 per cent. of the patients 
and for 7 per cent. of the controls. 

Abnormal E.E.G. tracings were as common among patients with pure tabes and those with 
optic atrophy as among patients with G.P.I. 

The records of 73 untreated patients with G.P.I. showed a higher percentage of borderline 
and abnormal patterns than the records of 63 patients who had received treatment for nine 

months or more. 

No characteristic E.E.G. pattern was found to be associated with neurosyphilis or with any 
type of neurosyphilis. The E.E.G. has therefore no significant diagnostic value. 

The 73 untreated patients with G.P.I. presented a degree of abnormality in the E-E.G. which 
corresponded roughly with the clinical severity of the disease. 

Follow-up E.E.G. records on many of the patients undergoing treatment with clinical 
improvement are presented. In most instances there was concurrent improvement in the 
E.E.G. tracings. 

E.E.Gs. with abnormally slow, high-voltage cycles were more likely to be found among 
patients with G.P.I. who showed confusion, disorientation and profound memory loss, while 
rapid cycles were more common among those with euphoria or other mood disturbances and 
paranoid ideas without the aforementioned signs. Slow cycles indicated more serious cerebral 
dysfunction than did rapid cycles. 

The majority of abnormal patterns associated with all types of neurosyphilis were similar 
from homologous areas of the two hemispheres. This observation, together with the fact that 
abnormal records were as frequent in cases of pure tabes and optic nerve atrophy, suggests that 
lesions in or near the upper portion of the mid-brain and the diencephalon may have more to 


do with the abnormal cortical electrical potentials than the cortical lesions. 
(Authors’ abstr.) 
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Tke Brain in Sickle Cell Anemia. ; 

The essential neuropathologic features of sickle cell anemia are small, necrotic and necro- 
biotic lesions on a vascular basis, diffusely distributed, with predilection for the border between 
the cortex and the subcortical white matter; a marked general hyperemia and congestion of 
blood vessels ; hypertrophy and proliferation of endothelial and adventitial elements of the walls 
of small blood vessels; siderotic pigment in intra-adventitial spaces and adventitial cells ; 
large vascular lesions of uncharacteristic type (softenings, thromboses, etc.), small hemorrhages 
and extravasations; intravascular lipoid material and fat embolism of capillaries and pre- 
capillaries ; focal and diffuse changes in the nerve cells in cortical and subcortical gray structures, 
and focal areas of demyelination in the spinal cord, similar to those seen in subacute combined 
degeneration. (Author’s abstr.) 
Lewkocytosis During Various Emotional States. . 

Leukocytosis is of frequent occurrence in patients with emotional disorders. Most of these — 
patients show no infectious process or structural changes to account for the elevated white blood- 
cell count. Briefly the observations on 200 psychiatric patients were as follows: There was no 
definite correlation between the level of the white cell count and the specific psychiatric disease 
entity. On the other hand, in certain patients with an elevated white cell count the degree of 
leukocytosis was often related to the intensity of the psychopathologic emotion. This relation 
was consistent in the same subject but varied from patient to patient. The emotional reactions 
associated with leukocytosis were fear and panic reactions, depression with anxiety (agitation), 
subacute and persistent anxiety states, persistent intense resentment and excitements, which 
were characterized by overactivity with fear and anxiety or with elation and anger. Leuko- 
cytosis was not observed in any cases of sadness without anxiety or elation without anger. 

Leukocytosis cannot be explained solely by the emotional factor. In one case in which 

there was marked anxiety a low white cell count was persistently found. Improvement in the 
emotional reaction, either spontaneous or induced by sedation, was associated with the return 
of the leukocyte count to normal levels. The intravenous administration of sodium amytal 
induced striking reductions in elevated leukocyte counts when there were accompanying 
favourable changes in the emotional status. The specific gravity of the blood plasma often 
varied in patients with leukocytosis, and it usually was reduced by intravenous injection of 
sodium amytal; however, changes in the white cell count and the plasma specific gravity occurred 
independently of each other. Alterations in the sedimentation rate were frequently independent 
of changes in the white cell count. Similarly, a lack of correlation between the blood-sugar 
levels and the white cell count was often observed, although high blood-sugar values were fre- 
quently found in patients with marked panic and with excitement accompanied by great 
anxiety. (Authors’ abstr.) 


Intracranial Blood Flow in Dementia Paralytica, Cerebral Atrophy and Schizophrenia. 

The average total intracranial blood flow was 131 c.c. per min. for 18 controls, 129 for rz 
mildly demented and 97 for 15 severely demented patients with G.P.I. 

The average intracranial blood flow was r01 for 8 persons with nonsyphilitic cortical atrophy. 
In this group there appeared to be a relation between the blood flow and the degree of cortical 
atrophy. 

The average intracranial blood flow for 16 schizophrenics did not differ significantly from that 
of the control group; however the values from person to person showed much greater scattering. 
There was a suggestive tendency for patients who exhibited increased psychomotor activity to 
have higher values than patients who exhibited decreased psychomotor activity. 

(Authors’ abstr.) 


Factor of Hypoxia in the Shock Therapies of Schizophrenia. 

In schizophrenics receiving various forms of shock therapy, it was found that the oxygen 
saturation of the arterial blood diminished with the metrazol treatment when the convulsions 
were modified by administration of erythroidine or curare. Electrical shock therapy also revealed 
depression of the oxygen supply of the brain. A comparison was made between these physio- 
logic results and those obtained with the therapeutic agents: (a) Metrazol alone, (b) potassium 
cyanide and (c) insulin. With all these hypoxia occurred, with consequent depression of brain 
metabolism. The relation of this depression to the ameliorative effect on the course of the disease 
is discussed. (Author’s abstr.) 


Electroencephalograms of Thiamine Deficient Pigeons. 


Pigeon brain potentials have been recorded during various stages of vitamine B, deficiency, 
and compared with records taken during control periods before and after institution: of the 
specific deficiency diet. Thiamine deficiency caused a progressive increase in amplitude of brain 
potentials to as much as three times the normal value. This change was apparent in the E.E.G, 
before clinical signs developed. ? 

During opisthotonos the brain potentials not only were of large amplitude, but showed a 
complex change in frequency with lower frequencies becoming more prominent. The change 
in frequency was not uniform but seemed to indicate selective action on certain groups of 
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neurons. This was corroborated by histologic study. In some pigeons paroxysmal epilept- 
form waves appeared during a certain stage of the deficiency syndrome. 

During enopisthotonos the rapid frequencies largely disappeared, leaving relatively Slow 
waves to characterize the entire record. 

The brain potentials changed toward normal a few hours after administration of thiamine. 
but if extreme deficiency had developed the E.E.G. did not return completely to normal unt 
after 10-17 days of normal diet. 

It is suggested that the changes in brain potentials indicate marked facilitation of cortice] 
discharge during the initial phases of thiamine deficiency before its final depression. This 
type of effect is compared to that of oxygen and dextrose deficiency, in which similar changes 
in brain potentials occur. (Authors’ abstr., 
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A Study of Some Personality Characteristics of Eptleptics. 

By means of three standard intelligence tests, a self-ordinary-ideal rating scale, the Ror- 
schach test, two variations of the level of aspiration technique and certain clinica] data the modes 
of behavior and attitudes of non-deteriorated idiopathic epileptics were compared with those 
of matched groups of (1) siblings of epileptics, (2) cardiac patients, and (3) normals (siblings of 
the cardiac cases). It was found that the personality characteristics appearing in the non- 
deteriorated epileptics (e.g. a tendency to withdraw into themselves ; to impose a form of self- 
limitation ; to feel superior in respect to their attitudes, interests, and feelings, but inferior in 
respect to behavior, etc.) were best explained as resulting from their reactions to the paroxysmal 
disorder. There was no evidence to support the conception that either epileptics or their 
siblings possess a personality constellation which predisposes them to the paroxysmal disorder. 

K. W. SpencE (Psychol. Abstr.). 
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Structure of the Neurohypophysis with Special Reference to Nerve-Endings. 

(3) The pars nervosa of the neurohypophysis of the horse has been the main object of study, 
particularly the nerve endings found in the organ. A number of facts have been established. 

(2) The rather poorly developed fibrous capsule of the organ, the blood-vessels with their 
adventitial connective tissue and the multitudes of nerve fibres may be regarded as the essential 
structural elements which, in combination, form the framework of the pars nervosa. 

(3) The blood-vessels are everywhere surrounded by the perivascular space, a zone which 
varies in width, is comparatively free of cells, and is never encroached upon by the neighbour- 
ing nerve bundles, although these are often densely packed together in the intervening areas. 

(4) The neuroglia is arranged in much the same characteristic manner as neuroglia elsewhere. 
The cell bodies lie closely applied to the surfaces which nerve bundles present to the perivascular 
space, and their slender protoplasmic processes stretch directly across the space to end in the 
adventitia of the associated blood vessel. 

(5) At various points along their course, numerous isolated nerve fibres leave the bundles 
to end in one or other of three main sites, viz. (a) around the blood-vessels of the pars nervosa, 
where they crowd the perivascular spaces ; (b) in the pars intermedia, where a large number end 
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in relation to the blood-vessels ; and (c) in the meningeal terminal corpuscles, which are sensory 
structures very rich in nerve-endings. ’ The corpuscles project into the fibrous meningeal tissue 
which lies at the apex of the pars nervosa near the point where the inferior hypophyseal arteries 
enter. 

(6) All these terminal nerve fibrils of the pars nervosa are very much alike in type. Along 
their course and at their ends they show swellings, bulbs, clubs and meniscus-shaped masses. 
They are, in fact, similar in arrangement and appearance to the perivascular sensory endings 
found in other parts of the animal body. 

(7) The very large number of nerve endings of sensory pattern found in the neurohypophysis 
forming, as for the most part they apparently do, a perivascular receptive apparatus leads to 
the conclusion that the nerves of the pars nervosa are mainly centripetal conductors and that 
therefore the pars nervosa is primarily a sensory organ. l 

(S) Neither the apparently casual nature of the anatomical relationship subsisting between 
neuroglia cells and nerve-endings nor the size and morphological characters of the nerve-endings 
themselves are features compatible with the hypothesis that the hypophyseal neuroglial cells 
of the horse constitute a specific gland of internal secretion innervated by any substantial 
part of the hypothalamic- -hypophyseal system. 

(9) In view of the analogies with terminal sensory apparatus found in organs whose acknow- 
ledged function is to detect variations in the composition and pressure of the blood, it is sug- 
gested that the ensemble of terminal sensory endings we have described in the neurohypophysis 
may constitute a ‘‘ chemo-receptive ” or “‘ presso-receptive ” apparatus devoted to the reception 
of stirnuli which enable the hypothalamic centres to control the metabolic and hormonal functions 
of the body. (Author’s abstr.) 


The Anatomy and Physiology of Cutaneous Sensibility. 

From the many and diverse studies considered, certain conclusions seem to be emerging. 
The doctrine of specific nerve energy receives support from clinical, physiological and anatomical 
sources, but it is not the individual impulse that shows specific qualities, but rather the entire 
sensory pathway, for each mode of sensibilit¥, along which pass the streams of nerve impulses. 
It is specific in a physiological as well as in an anatomical sense ; specific in the morphology, 
selective excitability and other qualities of the end-organs ; in the grouping together from peri- 
pheral origin to central destination of the fibres that carry the impulses for each sensory modality ; 
in the fibre types involved and this in turn involves some specificity in the impulse potentials 
and in the conduction rates and excitability of the fibres; in the central excitatory states that 
modify each category of sensory impulse ; and finally in the central destination of the impulses. 

The long-established view that there are four primary modes of cutaneous sensibility—touch, 
pain, cold and warmth—also receives consistent support. Head’s view that local sign in sensa- 
tion and two-point discrimination are qualities inherent in the tactile impulse and are imposed 
by it on other modes of sensibility finds no support, and is incompatible with the results obtained 
in every field of research on sensory function. ` 

Further, yet another conception is becoming clearer, namely, that of the physiological unit 
of sensory reception. Sherrington has shown that the physiological motor unit is the motor 
nerve cell and all the muscle fibres it supplies, some 150 or more. Reflex movement gradation 
is achieved by the fractionation of muscles into these groups. It seems that the unit of sensory 
function is similarly constituted consisting of a posterior root fibre and all the end-organs 
(of a given mode of sensibility) that it innervates. Such a unit may reach macroscopic pro- 
portions, being disposed in the skin in area and in depth. „Activation of a single “ spot a within 
this unit influences every other spot within it. The unit’s complexity is reflected in the fact 
that each group of end-organs (touch, pain, cold or warmth spots) receives its principal inner- 
vation from no less than two nerve fibres, and that each individual end-organ receives also an 
“ accessory ” innervation which appears to’endow it with pain sensibility when supramaximally 
stimulated. Before this conception can be regarded as fully elucidated and confirmed much has 
yet to be learned, but it is one in harmony with what we know of the management of movement 
by the central nervous system. The view that end-organs have a selective excitability is reason- 
ably established, and the accessory nerve supply of end-organs clears up some of the ditficulty 
that this conclusion has previously presented. 

Much of the obscurity surrounding the anatomy and physiology of the mechanism sub- 
serving pain has been removed by the work of Woollard and his pupils, work which constitutes 
one of the most striking advances in our knowledge of sensory function within recent years. 
When its biological implications are fully taken into account, and irrelevant standards of assess- 
ment abandoned, pain sensibility appears not to differ essentially from other modes of sensibility. 

Problems of localization and discrimination of sensory stimuli promise to receive a large 
measure of solution in the light of what we are learning of the nature of the physiological sensory 
unit, in which connection Tower’s observations are of great significance. 

On the negative side, it is clear that Head’s theory of the morphological constitution of the 
afferent nervous system is invalid, and that Jackson's doctrine of release of function has proved 
singularly disappointing as a generalization of the observed facts of sensory loss from lesions of 
the nervous system. Possibly it simply awaits a more penetrating application to these facts 
than it has yet received. Head’s general theory is fatally handicapped by the) attempted 
inclusion in it of a fallacious notion of the structure of the peripheral mechanisms ‘of ‘cutaneous 
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sensibility. It attributes to simple conductors functions they cannot possibly subserve acd 
succumbs to the danger that always besets abstract thinking—that of confusing thoughts with 
things, of hypostatizing abstractions. Those familiar with Faber’s Nosography in Modern 
Internal Medicine will recall how the progress of medical thought was held up in the early 
years of the last century by the prevalence of abstract thinking and the false analogies it 
engendered. Further, Head’s theory embodies views on the evolution of structure and function 
in the nervous system that find neither internal nor external corroboration, and are indeed 
incompatible with all we know of this evolution. Nevertheless, when all that is speculative 
and abstract is removed from Head’s contributions to this subject, there remains a most impres- 
sive body of observation that must have permanent value and will serve as the material for a 
more realist interpretation. 

Running as a recurrent theme through many of the writings on cutaneous sensibility we find 
a tendency, uniformly unfortunate in its results, to postulate anatomical structures without 
taking the steps necessary to establish whether or not they exist. Head’s protopathic and epi- 
critic fibres, Lewis’s nocifensor nerves, and the hypothetical dual system of pain fibres for the 
conducting of the different sensory qualities of pain, all come to grief when they make contact 
with the hard facts of anatomy. Perhaps it is not the least of Woollard’s services to science to 
have redressed the balance between anatonfy and physiology in the study of sensory function. 

With the increasing range and complexity of experimental methods, workers in the different 

fields inevitably show signs of isolation from each other’s thought, and of a lack of sound arien- 
tation in the general field of sensory function. The mass of literature that the past few years 
has provided has tended, also, to a neglect of the fundamentally important work on sensation 
of the closing years of the last century. The maximal exploitation of original observation in 
any single department of the general field can be attained only by those who are familiar with 
the results of research, old as well as new, in other departments. It is in connection with 
Trotter’s contributions that this reflection seems most pertinent. To anyone who is actively 
thinking on the problems of cutaneous sensibility they are full of stimulating thought and ot 
sane realism. Thus, his surmise as to the basis of sensory hypoaesthesia and his findings on the 
selective excitability of nerve fibres foreshadow the work of Woollard and the observations oi 
the electro-physiologists. It seems likely, also, that his views on the insulation of the nervous 
System and on the peculiar structure of the pain nerve-endings may throw light on the abnorma! 
patterns of innervation and the abnormal subjective sensory symptoms (e.g. causalgia) that 
may ensue upon peripheral nerve lesions. 

We have become too prone to regard the nervous system as a kind of ideal structure immune 
from the pathological reactions to damage that all other somatic tissues show, and thus as giving 
us a licence to speculative and abstract thinking about it that we would be wary of in respect of 
any other tissue. (Author’s abstr.) 
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The Radical Treatment of the Psychoses and Neuroses. 

The prefrontal regions, man’s most distinctive cerebral endowment, are probably concerned 
with foresight, imagination and consciousness of self. Their analytic, synthetic and selective 
capacity as purely intellectual processes has probably been overstressed. The strong two-way 
connection with the nucleus medialis dorsalis of the thalamus makes for definite affective toning 
of ideas, particularly those in relation to the self. The prefrontal region may be spoken of as 
projecting the total personality into the future, the energy drive and the emotional component 
reinforcing the intellectual operations in the quest of the ideal. Prefrontal lobotomy, by cutting 
off the affective component from the ideas that are concerned with the self, radically alters the 
personality of the individual in that it makes him no longer interested (affectively observant) in 
himself, either as an integrated collection of organs, or as a limb of society. His mental processes 
are to that extent simplified, and he can go about the business of living withtess than, the normal 
burden of guilt, remorse, indecision, sensitivencss, self-consciousness and, fear. 
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Out of the authors’ 80 cases operated on in five vears, the most recent observed for at least 
a year, 20 are regularly employed, 7 are studying or partially employed, 22 are housekeeping, 
18 are at home, 6 are in an institution and 7 are dead. Of his 38 cases of involutional depressicz:, 
24 have given a good result and ro a fair one; of 18 obsessive tension states, 14 have given a 
good result and 1 a fair one; of 12 schizophrenics, 6 have given a good result and 4 a fair one ; 
of 8 psychoneurotics, 6 have given a good result. The most prominent mental symptoms pro- 
duced by the operation were lack of initiative, euphoria, procrastination, laziness, tactlessness, 
and sarcasm. A large proportion showed an increased appetite. Psychometric tests showed 
an improvement in cube construction test (speed) in 58 per cent., in arithmetic test (speed) iD 
68 per cent., in cancellation test (accuracy) in 60 per cent., in color- -naming test (speed) in 60 
per cent., in coin-under-cups test in 73 per cent. G. W. T. H. FLEMING. 
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The Uneven Development of Various Frequencies Represented in the Electivencephalogram and the 
Berger Rhythm. 

Tiere are large individual differences in the uneven predominance of high and low meninei 

' The Berger rbvthm is based on the predominance of one or two frequencies. The alpha waves 

express the predominance of one periodic process, the beta waves represent a complex of all the 

Others. At times peripheral stimuli reintorce one frequency, so that the Berger rhythm does 

not disappear through peripheral stimulatjon but is reinforced. In lower animals, light stimu- 

lation and increased excitability of the cortex through drugs cause changes similar to those 

leading to the Berger rhythm. Thus the Berger rhythm may be regarded as a process which 
has been prepared through phylogenetic evolution. H. L. ANSBACHER (Psychol. Abstr.). 


Rhythmical Stimuli and the Interrelationship of the Cortical Regions. 

Flicker produces in the visual cortex a predominance of periodic processes the rhythm of 
which is most like that of the stimulation. After sudden cessation of the flicker sornetimes 
cortical fluctuations of the same or of a multiple rhythm are found. Rhythmic acoustical 
stimuli cause cyclic potentials in the auditory region, rhythmic tactile stimuli in the motor 
region. Tne rhythmic activity of the visual cortex produced by flicker spreads to the auditory 
region, and, to a lesser degree, to the motor region. Flicker facilitates the periodic processes 
caused by tactile stimulation. After two stimuli of different sense modalities and of the same 
frequency have been applied, one of them alone, which previously by itself was inadequate, 
produces the cyclic response. H. If. ANSBAGHER (Psychol. Abstr.). 
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The Human Electroencephalogram. 

The E.E.Gs. of rr normal subjects showed regular alpha waves of a frequency of 10-12 per 
second and irregular, more frequent beta waves. The E.E.G. is characteristic for the individual, 
but intraindividual fluctuations exist. Alpha waves are obtained from the occipital, precentral 
and frontal regions ; waves of high frequency (200-450 per second) from precentral regions. 
Peripheral stimuli depress the alpha waves. Waves obtained from occipital regions are de- 
pressed particularly by optical stimuli, those from precentral regions by motor stimuli. Mental 
activity also causes depression. H. L. ANSBACHER (Psychol. Abstr.). 


Adaptation of the Human Cortex to Continuous Stimulation and After-depression of the Rhythms. 
With continuous, light stimulation of the eyes the E.E.G. shows at first a depression of the 
alpha and an increase of the beta waves, then adaptation, as manifested by reappearance of the 
alpha waves. After the light source is turned off, again a depression with subsequent adaptation 
is found. The same is found in continuous auditory stimulation and its cessation. The crucial 
factor for depression of the alpha rhythm is change in the stimulus situation, cessation of the 
stimulus as well as its onset. H. L. ANSBACHER (Psychol. Abstr.). 
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Error, Symbol and Method in the Rorschach Test. 

Using the term “ error ” in its root sense of a ‘‘ wandering about,” Rorschach test procedures 
are liable to errors on several grounds. (a) Need of definitions: Neither the personality as a 
whole nor the component factors are being validated by stable frames of řeference. Operational 
criteria are suggested. (b) Inadequate clinical experience by Rorschach investigators: This 
experience is essential for the understanding of the psychology of the several personality groups 
studied by the test ; hence it is a sine qua non for understanding the psychological meaning of 
Rorschach test findings. (c) Failure to control by the usual scientific techniques the method 
for identifying the separate Rorschach factors (denoted by the symbols of the Rorschach 
language), out of which the entire personality structure is patterned. (d) Halo, which results 
from the examiner’s direct contact with the subject whom he is examining. 

The variability of separate Rorschach factors (or personality traits), depending on the entire 
personality pattern, is discussed and illustrated. It is indicated that Rorschach findings for 
any one individual can be restated in the neurological concepts of Jackson, the psychological 
concepts of Freud, or the topological concepts of Lewin. These three systems of thought, 
therefore, offer validating approaches for the personality as a whole as revealed by the Rorschach 
test. The Rorschach investigator must, however, subject his separate factors to the necessary 
controls so that he will be able to solidify the scientific foundations of the test. 

(Author’s abstr.) 


A Projective Approach to Personality Patterns during Insulin Shock and Metrazol-Convulsive 
Therapy. 

The present findings indicate that there is a considerable shift in the several Rorschach signs 
from one examination to another, both in the psychiatric cases and in the control subjects. It 
appears that this shift is more striking in the psychotic subjects, although there is some over- 
lapping of the two groups. It would seem, however, that the response differences which make 
their appearance in the psychotic series are changes which take place within the individual 
psychotic framework, rather than changes in the direction of what are customarily considered 
normal patterns. This trend is less true for those patients who show the most complete clinical 
recoveries, although even here there remain certain rigid elements of the psychotic pattern which 
apparently are little affected by the therapy despite the fact that a clinical improvement has 
been evidenced. In the light of this fact, one might question whether the pharmacological shock 
therapy has brought about any deep restructuralization of the personality pattern or of its underlying 
adynamisms. An extension of the present study to a point where the data can be treated statis- 
tically would seem to be of utmost importance. It is obvious that changes take place in both 
groups, and that these changes bear definite relationships to the particular groups. The nature 
and significance of these shifts are matters for further research. (Author’s abstr.) 


Differentiating Psychometric Patterns in Schizophrenia and Manic-depressive Psychosis. 

1. The Wechsler-Bellevue Adult Intelligence Scales were administered to 76 schizophrenic 
and 25 manic-depressive patients and to 92 normal student nurses. 

2. The highest ranking test in the psychoses is that of information which apparently remains 
well preserved ; the lowest ranking test is digit symbols;requiring new a$sotiations and learning. 
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3. The results show that the schizophrenics as a group have higher verbal than performance 
1.Qs., while the opposite is true of the manics. The differences between the groups are statis- 
tically significant. 

4. The application of an index obtained by the ratio of the three high-ranking sub-tests to 
three low-ranking tests, in a selected group of schizophrenics (considered in greater detail in a 
Previous study), differentiates significantly between the schizophrenics, on the one hand, and 
mianics and normals on the other. 

5. It may also be concluded that both the discrepancy between the I.Qs. and the “ schizo- 
phrenic index,” especially the latter, may be utilized in dubious cases where the diagnosis wavers 


between manic-depressive psychosis and schizophrenia. (Author’s abstr.) 
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The Buns of Serial Lists of Ad jectives over Short Time- ‘interv als with Varying Rates 
of Presentation. Melion, A. W., and Stone, G. R. : 295 
A Study of the Fitness of Color Combinations, in Duple and in Triple Rhythm, to Line 
Designs. Campbell, I.G. . 31 
Non-Alimentary Components in the Food- Reinforcement of Conditionėd Forelimb- 
Flexion in Food-satiated Dogs. Brogden, W. J. ; 5 ; 326 
The Mnemonic Function of Interference. Reynolds, B. 336 
Degree of Effort. II. Quality of Work and Time of ‘Completion of Performance Tests. 
Yacorzynski,G. K. . : : 2 342 
An Inexpensive, Noiseless Memory Apparatus. Winter, J. E. ‘ ‘ ` è ©. AS 
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Rhythms of Activity in Ant Colonies. Barnes, T. C. : 249 
*Human Intelligence after Removal of Cerebral Tissue from the Right Frontal Lobe. 

H ebb, D. O. : , . 257 
The Extent of the Perceptual Span i in > Reading. " Luckiesh, M. and Moss, F. K. : 267 
*Side Lights on Cerebral Evolution: Brain Size of Low er Vertebrates and Degree of 

Cortical Folding. Bonin, G. v. . 273 
An Explanation of * Emotional ” Phenomena without the Use of the Concept a Emotion.” di 

Duffy, , í ‘ - 28 
The ein of Sensory Adaptation. Nafe, J. P., and Wagoner, K. S. ; ; : n 
The Nature of Pressure Adaptation. Nafe, J. P., and Wagoner, K. S. ; 323 
Changes in the Galvanic Skin Response Accompanying Reports of Changes in Meaning 

during Oral Repetition. Mason, M. . 353 
A Survey of Recent Studies in the Measurement of Personality, Attitudes, and Interests 

ot Adolescents. Snyder, W. U. . ‘ . 403° 


A Simple Apparatus for Measuring Recovery from Glare Stimulation. "Brown, C: W. <. 42l 
A Punch-board Maze and Pattern Board. Diehl, H. T., and Stoddard, S. E. ; © 439 


Hun:an Intelligence after Removal of Cerebral Tissue from the Right Frontal Lobe. 

Two cases are presented in which surgical excision of scar tissue from the right frontal pole 
had been made ; ‘evidence is given showing the minimal extent of the lesions. The post-opera- 
tive Stanford-Binet (Form L) 1.Q. in one case was 139, and her Arthur performance and McGill 
revision of the Army Beta scores were 53-90 and 94 respectively. The second case had a pre- 
operative 1.Q. of 92 (Stanford-Binet), and his post-operative rating was 94. These data are 
“ regarded as further evidence opposed to the localization of Binet or performance-test ability 
in the frontal association areas.” C. N. Corer (Psychol. Abstr.). 


Side Lights on Cerebral Evolution: Brain Size of Lower Vertebrates and Degree of Cortical Folding. 
By mathematical treatment of certain data the author shows that “‘ the higher we go in the 
phylogenetic scale. . . the more rapidly brain size increases with bodily size.” lt is also 
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indicated by this treatment that man’s brain is not relatively larger than that of some monkeys ; 
man’s superiority to monkeys “ lies in the fact that the degree of folding and with it the mass of 
the cortex is a function of the absolute size of the brain.” Methods are described for the analysis 
of the amount of folding of the cortex, and some data are presented. It is seen ‘‘ that the folding 
of man’s cortex follows the same phylogenetic laws as ‘that of mammals in general.” Man’s 
mental superiority is due to the progressive differentiation of his brain. 

C. N. Corer (Psychol. Abstr.). 


J. GENET. PSYCHOL. 


VOL. LVIII. i 1941. 
Intercorrelations Among Learning Abilities. III. The Effect of ae of Tests upon 
Interrelations. Husband, R. W. ; . ‘ ‘ 427 


Ibid. IV. Effects of Age and Spread of Intelligence upon Relationships. Husband, R.W. 431 
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Relation of Comprehension to Technique in Reading. Baranyai, E. T. ; 3 
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The Inheritance of Brightness and Duliness in ee capone Ability in the Rat. Heron, 


W.T. 4I 
The Brain Minerals and the Learning Ability of Albino Rats. Alm, O. w. and Whitnah, 

C. H. 5I 
Month of Birth as Related to Socio-economic Status of Parents. ‘Goodenough; F. L. f 65 
The Role of Personality Maladjustment i in Reading Disability. Gates, A. I. 77 
Auditory-Motor Organization in Two Clinical Types of Mentally Deficient Children. 

Werner, H., and Bowers, M. ‘ ‘ a 85 
An Analysis of Teachers’ Judgments ‘of Problem- children. ‘Epstein, L. E IOI 
Measures of Tendency-to-continue. I. Behavior of Feebleminded and Normal Subjects 

Following the Interruption of Activities. Rethlingshafer, D. 109 
Ibid. II. Comparison of Feebleminded and Normal Subjects when Interrupted under 

Different Conditions. Rethlingshafer, D. . . 125 
Sex Differences in Timidity in Normal and Gonadectomised Rats. Anderson, E. E. ; . 139 
Neuro-motor Maturation of Anti-gravity Functions as Reflected in the Development of a g 

Sitting Posture. McGraw, M. B. : 155 
Patterns of Behavior of Young Children as Revealed by a Factor Analysis of Trait 

* Clusters.” Maurer, K. M. ; 177 
A Comparative Study of the Difficulty of Leprning the Multiplication Combinations. 

Wheeler, L. R. . 189 
A Comparative Study of ‘the Personalities, Interests, ‘and Home Backgrounds of Gifted 

Children of Superior and Inferior Educational] Achievement. Lewts,W. D. . 207 
A Study of the Prognostic Value of the Merrill-Palmer Scale of Mental Tests and the 

Minnesota Preschool Scale. De Forest, R. . 219 
A Comparison of Negro and White Children in Speed of Reaction on an Bye -hand Co- 

ordination Test. Moore, J.E. . ‘ . š ; ; 225 


J. NERV. MENT. DIS. 
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Monstrosity Due to Intra-uterine oe nee pores H. N., and Kahler, 

H. F. ; ; , ; P . 669 
*The Challenge of Social Neurosis. " Eliasbere, wW. ‘ : s : . 676 
*Pneumographic Patterns During Convulsive Therapy of Schizophrenia, Friedman, E., 

and Barry, H. . : ; A : 688 
*Tbhe Narcoleptic- ‘Cataplectic Syndrome. Brock, Ss and Wiesel, B.. . 7 - 700 
Familial Periodic Paralysis Associated with Exophthalmic Goitre. Hildebrand, A. G., 

and Kepler, E. J... ; ; : . 713 
*Epilepsy and Suicide. Prudhomme, C. š : 3 5 j i. 722 
Hallucinosis as a Clinical Entity and Its Interpretation. Gordon, A. . . ; = 932 


The Challenge of Social Neurosis. 

Social neuroses must be distinguished from organic disease and other forms of neuroses. In 
the differential diagnosis, social psychology and sociology may be helpful. The treatment 
comprises social therapy and medical psychotherapy. The author is of the opinion that the 
right to treatment of social neuroses must be acknowledged even in cases where no compensation 
liability is involved. He also points out that in many insurance policies, nervous and functional 
sequelae of accidents are excluded. In his opinion there is no legal or medical reason for ‘‘ such 
exceptional and undemocratic laws.”’ S. M. COLEMAN. 
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Pnueumographic Patterns. 

Analysis of the pneumographic pattern demonstrated that the respiratory movements 
occurred in all but the tonic phase of the convulsion. That these movements indicated a pro- 
portionate passage of air in and out of the thorax was demonstrated by the placement of naso: 
pharyngeal catheters, and taking simultaneous records of the passage of air with the mov ements 
of the respiratory musculature. These findings tend to dispute the theory of anoxia due to 
respiratory arrest during the convulsion. Metrazol convulsions were followed by hyperpnea, 
and the incidence of respiratory plateaux and sighing were both diminished ; the effects noted 
were maximal shortly after the seizure. S. M. COLEMAN. 
Narcoleptic- Cataplectic Syndrome. 

The various constituents of the syndrome are described in terms of an excessive and dis- 
sociated reaction of the sleep mechanism. Two cases are recorded in which sleep hallucinosis 
occurred ; in one there has been elaboration of the dream content without any psychotic 
manifestations, in the other a paranoid hallucinatory psychotic state finally supervened on the 
basis of the abnormal dream content. The resemblance of these organically conditioned states 
to those of hysteria is pointed out. S. M. COLEMAN., 


Epilepsy and Suicide. 

A total of 67 deaths from suicide out of about 75,000 epileptics is presented. This proportion 
suggests that suicide among epileptics is rather more common than is generally suspected. The 
author regards the convulsion in essential epilepsy as a symbolic suicide and therefore evidence 
of the suicidal motive, which may sooner or later be accomplished in fact. 

S. M. CoLemay. 


VOL. XCV. JANUARY, 1942. 
Abstract Art as an Expression of Human Problems. Schilder, P., and AEIR E.L. . I 
*Exhibitionism. Rickles, N. K. ‘ , i g 11 
*Pharmacologic Aspects of Shock Therapy. Hoffman, H. A i ; : ‘ x 18 
®The Obsessive-Compulsive Neurosis in Children. Berman, L. . i i : a 26 
*Intravenous Injection of Solution of Zinc-Insulin Crystals: Its Effect in Treatment of 
Mental Disease. Polatin, P., Spotnitz, H., and Raffaele, A. J. . . : : 40 


Problems of '‘'Physiological ” Sense Perception. Marquardt, M. P : . ; 46 


Abstract Art asan Expression of Human Problems. 

An analysis of the abstract art productions of psychopathic patients showed that abstract 
forms are in very close connection with important specific psychological contents. This is 
sue for colours as well as for forms. In obsessidnal neurotics the abstract principles in drawing 
have a deep connection with the basic motor drives of the individual, especially problems of 
ageression and of being attacked. In schizophrenics the form problem may be incidental to 
the dceper lyi ing schizophrenic meaning expressed in comparatively simple lines. However, a 
deep regression to the essentials of form principles can occur in schizophrenics. 

S. M. COLEMAN. 


Exhibitionism. i ' 

A report on a series of five cases of exhibitionism all of whom are stated to have benefited 
by psychotherapy. The author finds that as a group compulsive neurotic exhibitionists are shy, 
retiring, over conscientious and usually well-educated. The elements of the Oedipus complex 
seem to play an important part in the majority of cases. As a rule they have been unable to 
make a satisfactory heterosexual adjustment and have continued masturbation throughout 
adult life. Economically many have not made the progress that their education and intellect 
warranted. S. M. COLEMAN. 


Pharmacological Aspects of Shock Therapy. 

The literature on the pharmacological aspects of the various forms of shock therapy is 
reviewed. It is concluded that insulin and metrazol act in a similar way, and that in both in- 
stances it would seem that any improvement of the mental disease is associated with depression 
of cerebral metabolism. S. M. COLEMAN. 


The Obsessive-Compulsive Neurosis in Children. 

The general literature on the obsessive-compulsive neurosis in children is reviewed and the 
importance of impulsions as differentiated from obsessions and compulsions is emphasized. 
Six cases of the neurosis in children are described. The view is taken that a more serious attitude 
towards this neurosis in children should be taken. S. M. COLEMAN. 


Zinc-Insulin in Mental Disorder. 

Ten patients (9 schizophrenics, 1 behaviour disorder) were treated with a solution of zinc- 
insulin crystals injected intravenously over a period of from 6 to 21 weeks. Three patients were 
improved, seven unimproved. í S. M. COLEMAN. 
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*Psychoneurosis in a Hospital for Mental Disease. Farr, C. B., and Stewarl, G. M. : 133 
*The Coramine Treatment of the ‘* Reversible ” Psychosis. Skorodin, B. . : ‘ 146 
Sleep Paralysis. Lichtenstein, B. W., and Rosenblum, A. H. . ; i ; ; 153 
‘Vitamin B and E Therapy in Tabes Dorsale, Stone, S. . 156 
A Case of Intradural Haematoma with Ipsilateral Heiniplegia and ‘Ipsilateral Third ‘Nerve 

Palsy. Sherman, I. C., and Krumholz, S. . ‘ 176 
*Sensory Disturbances Following Insulin Treatment of Psy choses: Stern, K si Dancey, 

T. E., and McNaughton, F.L. . 183 
An Analysis of Disappointing Results with Metrazol i in 1 the Treatment of Certain Depres- 

sions. Osgood, C. W. P š ; : i : : ; ; è : 192 


Psychoncurosis in a Mental Hospital. 


Two hundred unselected psychoneurotic cases have been analysed and the follow-up findings 
after one to sixteen years recorded in 174. In 26 there is no record subsequent to the discharge 
of the patient. It is concluded: That it is not possible to anticipate type or intensity of attack 
from a study of the preneurotic personality ; that, while typical neurotic personalities were 
common in the series, nevertheless, clearcut attacks did develop in seemingly competent, well- 
integrated individuals, though the latter had shorter attacks ; that, while more women become 
psychoneurotic, the rate of recovery of previously well-adjusted individuals is twice as great as 
that of men, but relapses are more frequent : 13 per cent. subsequently became psychotic, while 
a further 18 per cent. presented psychotic symptoms; the incidence of psychosis in those 
diagnosed hysteria was 17 per cent.; in compulsion neurosis 19 per cent.; in neurasthenia 12 
per cent.; in reactive depression o per cent. ; in anxiety state 8 percent. 8 per cent. committed 
suicide early or late and none were in the group that later became psychotic. In a further 18 
per cent. suicide attempts or ideas were noted. S. M. COLEMAN. 


Coramine in '' Reversible"? Psychoses. 

Twenty-one patients suffering from various forms of psychogenic psychoses were treated 
with a series of 12 to 15 injections of 10 to 25 c.c. of coramine solution. There resulted 4 remis- 
sions—19 per cent. 

The typical coramine reaction is described, the high convulsive threshold discussed. It 
is suggested that coramine is of value in the treatment of mental illness because of its ability 
to produce ‘‘ shock ” without the induction of a convulsion. Sclerosis of veins towards the end 
of treatment was the only complication. S. M. COLEMAN. 


Vitamin B and E in Tabes Dorsalis. 

Eighteen patients with advanced tabes received vitamin B and E therapy for periods ranging 
from three months to two years. 17 of the 18 patients received intraspinal injections of thiamine 
chloride in doses ranging from 10-50 mgm., from one to six treatments per patient. All of them 
also received vitamin B complex or wheat germ oil concentrated orally. 

Most improvement was noted in gait, muscle strength and tone, co-ordination, bladder 
functions, in reduction of frequency of gastric crises and lightning pains. The treatment can 
be used concurrently with fever therapy and arsenical medication. It appears to enhance the 
therapeutic results of fever therapy and increases the tolerance to arsenic and heavy metals. 
No severe reactions and no deaths are reported. S. M. COLEMAN. 


Sensory Disturbances Following Insulin. 

Disturbances of cutaneous sensation, and sensation of taste and smell, were observed in the 
course of, and following insulin shock treatment in ro patients out of a group of 103. Possible 
explanations are discussed. S. M. COLEMAN. 


MARCH, 1942. 
*Hypoglycaemic Shock Therapy Produced by Insulin Administered Intravenously. 


Mahoney, V. P., and Herskovitz, H. H. ; : ‘ i 265 
Concerning Transfer of Cerebral Dominance in the Function of Speech. Needles, W.. 270 
The Role of Abstinence in the Etiology of Delirium Tremens. Sheps, J. G. í . 278 
*Electro-encephalography in Cases of Head Injury. Marmor, J., and Savitsky, N. . 285 
Functional Speech and Voice Disorders. Greene, J. S. ; ; - 299 


*Schizophrenia Combined with Severe Diabetes. Moellenhoff, A. and F. . ; . 310 
The Aggressive Female * Psychopathic ” A Conn, H. a : . ; - 316 
Dreams of Schizophrenic Patients. Kant, O. A : : i ; 335 


Hypoglycaemic Shock Therapy Produced by Insulin Administered Intravenously. 

This method of producing hypoglycaemic coma was carried out in one psychoneurotic and 
seven schizophrenic subjects. The method is not SUpEEIOE to the Sakel aa and its use 
is not recommended. S. M. COLEMAN. 
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Cerebral Dominance in Speech. 
Four cases concerning transfer of cerebral dominance in the function.of speech are reviewed. 


In these the common factors were (1) loss of function in the right hand, (2) adoption of function 
by the left hand, and (3) years later, the onset of aphasia ; the variable factor was that in two 
of the cases.the aphasia was provoked by a lesion in the right hemisphere and in two by a lesion 
in the left. It is suggested that the function of speech is not relinquished by one hemisphere and 
taken up by the other, as the shift from the use of the one hand to the other occurs, but continues 
rather to be participated in by both hemispheres. In other words, it implies that in each of the 
four cases, if the lesion had occurred in the language zone of the opposite hemisphere to which it 
actually did, aphasia would also have resulted. S. M. COLEMAN. 


Abstinence in Delirium Tremens. 
It is concluded from clinical evidence, based on over 100 cases, and the experience of most 


workers in America, that, providing the general needs of the patient are cared for, abstinence 
is not a factor in the onset of delirium tremens. Pathologically, there is no evidence for`it, and 
the evidence of hepatic disfunction is a strong contraindication to the giving of liquor. 

S. M. COLEMAN. 
Electro-encephalography in Head Injury. 

It is concluded that the E.E.G. is a valuable aid in the study of the sequelae of head injuries. 
No abnormal waves were found in four cases in which the diagnosis was hysteria. The E.E.Gs. 
of 8 of 11 cases in which the diagnosis was post-concussion syndrome showed abnormal waves. 
The most consistent findings (5 cases) in the post-concussion syndrome were occasional short 
bursts of 6-8 per second rhythm occurring diffusely in all leads. These slower rhythms were 
frequently of greater amplitude than the normal alpha waves. 

In all 5 cases with traumatic epilepsy abnormal E.E.G. records were obtained. These showed 
poor alpha activity and occasional bursts of slow high amplitude potentials. In two cases there 
was electrical evidence of definite epileptogenic foci. S. M. COLEMAN. 


Schizophrenia with Severe Diabetes. 
A case of schizophrenia with severe diabetes is presented. The differential diagnosis of a 


diabetic psychosis is discussed and dismissed because of the absence of crucial symptoms for 
the latter, and the lack of response to the anti-diabetic treatment as far as the psychotic symptoms 


were concerned. S. M. COLEMAN. 


Dreams of Schizophrenic Patients. 
An investigation of about 200 dreams of 12 schizophrenic patients of various subtypes and 


stages of the psychosis is made in order to study the peculiarities of schizophrenic dream life as 
a part of the psychopathology of schizophrenia and the applicability of dream analysis in schizo- 


phrenia for clinical purposes. 
It is concluded that no dreams are specific for schizophrenia. Schizophrenics are found to 


attach more meaning to their dreams than does the normal; they often interpret spontaneously. 
Certain bizarre-cosmic dreams are almost exclusively correlated with severe dissociation and dis- 


turbance of thought and speech. 
There does not seem to be a very promising field for Sagncate. or therapeutic applicability 


of dream analysis in schizophrenia. S. M. COLEMAN. 
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*The Occurrence of Unilateral (Jacksonian) Grand Mal Seizures in Tetany. EGA 


M. . - 405 
ee Shock Therapy in the Presence of Generalized Osteoporosis. Evans, L. - 44 
Cortical Frequency Spectra of Healthy Adults. Gibbs, F.A. . 417 
*Attempted Suicide; A Survey of 150 Patients Admitted to Two General Hospitals. 

Siewers, A. B., and Davidoff, E. ‘ ‘ ; : ‘ ` © 437 
*Blood Bromides. Liebman, S., and Richman, E: > . . : © 442 
Some Remarks on Tumours of the Brain in Childhood. Marburg, O. r : - 460 


Gestalt Dynamics and Psychopathology. Kisker, G. W., and Knox, G. W.. . - 4% 


Grand Mal Seizures in Tetany. 
A three-year-old coloured male with rickets and a low average blood serum calcium suddenly 


developed severe right-sided Jacksonian convulsions. These seizures were due to an associated 
tetany as demonstrated by the Erb test. The convulsions have been controlled for 49 months 


with anti-rachitic therapy, although the last Erb test was still positive for tetany. 
S. M. COLE mAN. 


Metrazol Therapy in the Affective Psychosis. 
Partial and full remissions together in the treated cases were 92 per cent. and in the controls 


72 per cent. (full remission 82 per cent. and 38 per cent. respectively). Subsequent to exami- 
nation the average duration of illness was 14 months with treatment and 6 months without. 
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There were 5 deaths in the untreated cases (3 from suicide and 2 from exhaustion) and one suicide 
in the treated cases. The writer is of the opinion that sub-convulsive doses of metrazol predis- 
pose to therapeutic failure. Clinical fractures were 6 per cent., subclinical fractures of the spine 
3x per cent., transient memory impairment 56 per cent. and transient cardiac arrhythmia 3 


per cent. S. M. COLEMAN. 


Cortical Frequency Spectra of Healthy Adults. 
The electrical activity of the frontal, parietal, occipital and temporal cortex of both heri- 


spheres has been studied in 20 healthy adults by analysing electroencephalograms from these 
areas with the Grass method of spectrum analysis. S. M. COLEMAN. 


Attempted Suicide. 

One hundred and fifty cases of attempted suicide admitted to a general hospital are reviewed. 
It was found that a large majority showed defective personality integration. About 20 per cent. 
were psychotic, and organic disease was present in about 33 per cent. In 29 no classification 
could be arrived at. More women attempted suicide but more men actually committed suicide. 
Successful suicide was more common in older patients. Sex difficulties and lack of occupation 
was frequently encountered as factors in the aetiological constellation. Only 11 patients had 
been seen by a psychiatrist at some time previous to the suicidal attempt. 


S. M. COLEMAN. 


Blood Bromides. m 


Of 145 consecutive admissions, 16 patients (11 per cent.) had a blood-serum bromide level 
over 26 mgm. per cent., but only one patient had a blood-serum bromide level higher than 150 
mgm. percent. This patient presented a rather typical clinical picture of a bromide psychosis. 
The next highest bromide level, 136 mgm. per cent., showed no evidence of a bromide psychosis. 


S. M. COLEMAN. 
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® Effects Evoked in an Axon by the Electric Activity of a Contiguous One. Arvanitaki, A 89 
Localization of Enzymes in Nerves. I. Succinic Dehydrogenase and Vitamin By. 
Nachmansohn, D., and Steinbach, H. B. ‘ 109 
*Cerebellar Action Potentials in Response to Stimulation of the Cerebral Cortex in 
Monkeys and Cats. Dow, R. S. ; 121 
*The Effects of Polarization on Nerve Action Potentials. Graham, H. T. i 137 
Stimulation of Peripheral Nerve Terminations by Active Muscle. Lloyd, D. P. C. 153 


Effects Evoked in an Axon by the Activity of a Contiguous One. 

Several conditions of contact (ephapse) between two isolated Sepia axons permit study of the 
electric reactions evoked in one (initially active or at rest) by the electric activity of the other. 

The current spread from the active axon serves as a polyphasic electrical stimulus to the 
contiguous axon. The general appearance, height and duration of this stimulus depend, on the 
one hand, on the shape, height and propagation speed of the action potential of the active fiber ; 
and, on the other, on the geometrical conditions of contact and on the excitability characteristics 
of the receptive axon. 

When the contact conditions are such that the currents penetrating the resting axon have a 
large final positive phase, they produce no visible effect on it. When this final positive phase 
is sufficiently depressed, the effects of the preceding negative phase predominate and evoke 
characteristic subliminal or liminal active electrical reactions of the resting axon. This case 
is realized for the portion of the resting axon in contact with a termination of the active axon 
and to a spike ending there. The phenomena in such an experimental arrangement have been 
observed and analysed in detail. The active axon which conducts an impulse towards the 
contact region has been called the afferent or pre-ephaptic axon ; the axon acted upon by it, the 
efferent or post-ephaptic axon. 

When contact conditions are such that the action currents of the afferent impulse constitute 
only a subthreshold stimulus to the efferent axon, this responds with a local potential of variable 
height and either aperiodic or with damped oscillations. When the pre-ephaptic action currents 
reach a threshold value a spike is discharged along the post-ephaptic axon, 2 to 5 msec. after 
the afferent spike reaches the contact zone. This interval is occupied by the rise of the local 
active prepotential to a threshold value. Depending on the state of the effector axon, an after- 
discharge may or may not follow this first spike. 

Additional phenomena appear when the efferent axon displays an initial oscillatory activity 
of its own. In this case, a subthreshold afferent spike brings about incrementing of the spon- 
taneous oscillations of the efferent axon; and often, after a few such increasing oscillations, 
the discharge of aspike. As the stimulating value of the afferent impulse increases to threshold, 
the delay at the ephapse shortens and finally becomes less in the cases considered in the pre- 
ceding paragraph. If the autonomous activity of the efferent axon includes a periodic discharge 
of spikes, the introduction of an extra-response, by means of an afferent spike, causes a break in 
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this rhythm. An early extra-response is followed by a prolonged cycle, as if there were a Com- 
pensatory pause, 
The ephaptic phenomena have been discussed in relation to synaptic phenomena and to 


other interaction phenomena between central cells, particularly those involved in synchroniza- 
tion. (Author's abstr.) 


Localization of Enzymes in Nerves. 1. Succinic Dehydrogenase and Vitamin B,. 

Studies have been initiated to determine the distribution in the nerve cell of different enzymes 
possibly important for nerve activity and to compare it with the distribution of choline esterase. 
The enzyme activities have been determined in sheath and axoplasm of the giant fiber of squids 
and in the head ganglion. So far succinic dehydrogenase, the succinic oxidizing system and 
vitamin B, as diphosphothiamine have been determined. 

(1) About 90 per cent. of succinic dehydrogenase of the giant axon are located in the axo- 
plasm. The experiments bring no evidence for the assumption that the enzyme is concentrated 
at or near the surface. The distribution is in striking contrast to that of choline esterase. In 
the head ganglion the concentration of succinic dehydrogenase is about ten times as high as 
that in the fiber. The oxidation of succinic acid occurs at the same rate as its dehydrogenation. 

(2) Diphosphothiamine is concentrated several times more in the sheath than in the axoplasm. 
This fact supports the assumption that vitamin B, is required for the formation of acetic acid 
for the acetylcholine from pyruvic acid. The distribution differs from that of choline esterase 
as well as from that of succinic dehydrogenase. (Author’s abstr.) 


Cerebellar Action Potentials in Response to Stimulation of the Cerebral Cortex in Monkeys and Cats. 

Single shock electrical stimulation of the cerebral cortex results in action potentials in the 
cerebellum in the cat and monkey. These responses recorded oscillographically are most 
marked contralaterally, but homolateral responses are also present. The stimulation of a single 
cortical point with a well localized stimulus may result in action potentials in all the cerebellar 
lobes which receive pontocerebellar connections. 

Action potentials, in response to stimulation of the cerebral cortex in the cat, were observed 
in culmen, lobulus simplex, lobulus ansiformis, declive and tuber vermis, paraflocculus and 
pyramis. In the monkey, in addition to these lobules, responses were present in the uvula. 
Border-line zones between the pontine and spinal subdivisions of the cerebellum in the cat were 
dominated by cortico-pontocerebellar connections in the monkey. It appeared from the 
restricted zone of spinocerebellar connections in the monkey, as compared to the cat, that this 
-growth of pontine connections was to some degree at the expense of spinocerebellar connections. 

In the cat cerebellar action potentials were elicited most consistently following stimulation 
of the sigmoid, coronal, anterior ectosylvian and anterior parts of the lateral, suprasylvian and 
middle ectosylvian gyri. There were isolated responses in occasional experiments when the 
posterior ectosylvian, posterior suprasylvian and posterior part of the middle ectosylvian gyri 
were stimulated. No action potentials were seen following stimulation of the sylvian and 
remaining divisions of the lateral or marginal gyri. No other areas of the cat’s brain were 
explored in these experiments. Among the areas stimulated in the cat, no topographical or 
cyto-architectonic subdivision appeared to be represented exclusively or even predominantly 
in any cerebellar lobe. 

In the monkey the most widespread cerebellar action potentials were evoked when areas 
4 and 6 and the post-central gyrus were stimulated. In addition, the stimulation of areas 8, 9 
and ro in the frontal lobe, areas 7, 18, 19, 21, and 22 in the parietal, occipital and temporal 
lobes, produced action potentials in the cerebellum, particularly in lateral and posterior lobules 
such as the lobus ansiformis. Conversely the projection, as judged by the amplitude and 
threshold of the responses, was relatively greater from the pre- and post-central gyri to the 
vermian and paravermian lobules. 

Differences in the amplitude of the action potentials and in strength of the threshold stimulus 
necessary to produce them were less marked when the topographical subdivisions of the cerebral 
cortex were compared. By comparing the percentage of low threshold points in the face, arm 
and leg subdivisions of the ‘‘ sensory ” cortex, as delineated by Dusser de Barenne and his asso- 
ciates, when leading from some of the cerebellar lobes, certain differences were observed which 
may indicate a slight preponderance of connections to certain lobes from these topographical 
subdivisions. Among the vermian and paravermian lobes there was a tendency for the face 
area to show the greatest percentage of low threshold responses in the more rostral lobes, such 
as culmen, while the projection from the leg zone was judged heaviest in the caudal lobules, 
such as lobulus paramedianus and pyramis. The arm area was intermediate between these 
two extremes. No differences between topographical areas could be detected if only the presence 
or absence of response was observed and some low threshold points to culmen were noted in the 
leg zone and vice versa. No significant difference in threshold or amplitude of the responses 
between Crus 1 and Crus 2 of lobulus ansiformis could be demonstrated when either cytoarchi- 
tectonic or topographical subdivisions were compared. They both showed the largest per- 

- centage of low threshold responses from stimulation of the face areas. There was no evidence 
from this study of afferent connections that the cerebellar control of the lower extremity rested 
in Crus II of the lobulus ansiformis. (Author's abstr.) 
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The Effects of Polarization on Nerve Action Potentials. 

x. At the anode of a constant current applied to a green frog sciatic or cat saphenous nerve 
(A fibers), the following changes in the amplitude of the components of the action potential are 
observed : 

(a) The spike increases in height with increasing strength of polarization up to a maximum 
usually 20-40 per cent. above the polarized height ; if the polarization is increased further, the 
spike height decreases. Successive block of fibers in the nerve with increasing strength of pola- 
Fization probably accounts in large part for the differences between these observations and those 
on single fibers. : 

(6) The negative after- -potential i increases in size up to several times its unpolarized size, and 
imcreases in duration unless it is shortened by (c). 

(c) The late positive after-potential increases in size and duration in keeping with the increase 
in size of the negative after-potential. 

2. At the cathode of a constant current applied to A fibers: 

(a) The spike decreases (to 40—80 per cent. of normal height with the strength of polarization, 
giving the maximum spike at the anode) ; the decrease varies with the strength of polarization. 

(b) The negative after-potential is decreased and may completely disappear. 

(c) Early positive after-potential may appear to be increased because of (b), but is not ; late 
Positive after-potential is decreased. 

3. The changes in amplitude of the various components of the action potential of C fibers 
(bullfrog splanchnic, cat hypogastric, vagus or other autonomic nerve) are in general the same as 
those just described for A fibers, but the after-potential changes are relatively greater. Under 
favorable circumstances, increase of early after-positivity with anodal and decrease with cathodal 
polarization may be observed. 

4. These observations may be simply and satisfactorily described by the statements: (i) The 
negative after-potential, like the spike, is increased in amplitude at the anode and decreased at 
the cathode ; and (ii) the positive after-potentials are affected by polarization, as are the negative 
potentials which they succeed. 

5. These observations are consistent with already known properties of the components of 
the action potential. (Author’s abstr.) 


StPnulation of Peripheral Nerve Terminations by Active Muscle. 


When a muscle is activated indirectly by a motor nerve (ventral root) volley, centripetal 
volleys ensue. These may be recorded in the stimulated ventral root and in neighboring 
ventral and dorsal roots. 

The latency of the secondary centripetal discharges is equal to the sum of conduction time 
from the stimulating electrodes to the muscle, neuromuscular delay, a short utilization period, 
and conduction time from the muscle to the recording leads. In the case of secondary centri- 
petal discharges into a stimulated ventral root, the consequences of refractoriness add to the 
total latency. 

The secondary centripetal discharges reflect faithfully the intervention of neuromuscular 
transmission and muscle action as steps in their causal sequence. 

The secondary centripetal discharges are initiated by muscular processes approximately 
equal inedutation to and coincident with the ascending phase of the muscle action potential 
at or near the junctional region. (Author’s abstr.) 
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Psychiatric Concepts of Recreation. 

A short historical introduction is followed by a survey of modern American psychiatric 
opinion on the value of recreational therapy, the views of Adolf Meyer, William White, W. R. 
Dunton, R. G. Hoskins, L. E. Hinsie, A. Myerson and Karl Menninger being epitomized. It 
is concluded that the various concepts relating to the therapeutic employment and usefulness 
of recreation have shown a gradual evolution from emphasis upon the physical component to 
group adaptation. Froin this step of socialization there has been a further advance in the exami- 
nation of the capacity of this therapeutic approach to affect the mind in the sense of a possible 
mental readjustment. There is also evidence of a still further evolution in the utilization of the 
deeper interpretative system ‘of psychoanalysis. The writer points out that the therapist 
cannot fit in to such a progressive system unless he is better trained in fundamental psychiatric 
concepts, ideas and methods. S. M. COLEMAN. 
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Apraxia Phenomena in Aphasia Patients. 

This paper is based on Grunbaum’s attempt to bring aphasia into causal relation with dis- 
turbance of the body schema ; without suffering from apraxia, aphasia patients are frequently 
not able to imitate postures. Examinations, with modifed Head tests of 23 cases of motor and 
sensory aphasia showed that the disturbance is clearly dependent upon the severity of the aphasia. 
The disturbance is regarded as constructive apraxia of one’s own body ; it is free from spacial 
disturbances in copying designs, construction, etc. It is not due to agnosia of the body parts, 
but to a reduction in the ability to use the body schema. 

H. L. ANSBACHER (Psychol. Abstr.). 
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A Ten-Year Comparative Study of the Treatment of General Paresis with Fever Therapy (Radiant 
Energy) and Chemotherapy. 

(1) In the comparison of the results of the treatment of general paresis by fever therapy 
(with or without chemotherapy) with the standard chemical therapeutic procedure, the authors 
find certain similarities in the results: (1) The average periods between treatment and death 
and the average periods before discharge are similar in the two groups. 

(2) The cases committed for more than four years have little chance of discharge. 

(3) The mortality from treatment or following treatment is much greater with chemotherapy 
(48 per cent.) than with fever treatment (11-2 per cent.). 

(4) The percentage of markedly improved cases discharged is much greater after fever therapy 
than after chemotherapy (90 per cent. vs. 53 per cent.). 

(5) The percentage of cases unimproved or still under commitment is approximately the same 
in the two groups. (Authors’ abstr.) 


Massive Dose Testosterone Therapy in Male Involutional Psychosis. 
(1) Metrazol shock therapy still appears to be the treatment_of choice in involutional melan- 
cholia. 
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(2) In certain selected cases in which metrazol shock therapy cannot be instituted for one 
reason or another, it appears that massive dose testosterone therapy is associated either with 
remission or partial remission. 

(3) An attempt has been made to explain the mechanism of such remission. 

(4) Neither priapism nor any other harmful effects were observed during the course of this 
experiment despite the fact that tremendous doses of testosterone propionate were administered. 

(Author’s abstr.) 


Asphyxial Episodes and their Prevention in Electric and Other Convulsive Therapiey 

It is felt that, in convulsive therapy, one should not wait until there is reason for alarm 
before intervening to end post-convulsive apneas. If respiration has not begun within a few 
seconds after the fit, it is probably desirable to assist the patient in terminating his anoxia as 
quickly as possible. The most favorable position for breathing is dorsal hyperextension with 
the arms drawn up over the head to facilitate the initial movement, inspiration. The simplest 
effective stimulus is a sharp extension, with the turning of the head on the neck ; and this also 
seems to clear the airway. This procedure retains its effectiveness on repetition. When neces- 
sary, full artificial respiration in the dorsal position may be done according to the Silvester 
method. Further, in difficult cases, one should open the airway with a narrow retractor curved 
to fit the back of the tongue and inserted between the teeth behind the mouth gag. This 
should always be done where other procedures are ineffective. Chemical respiratory 
stimuli do not appeat to be of any value here. No observations have been made to 
indicate that the effectiveness of convulsive therapy is diminished by reduction of anoxia. 
A case of non-fatal post-convulsive respiratory arrest is reported. The personnel which 
assists with the electric shock treatments can be trained to act as a team which divides 
the task of carrying out the arm moveinents, applying chest compression, and maintaining a 
free airway. These measures can be improvised, but are far more effective when carried out 


by a group practised in their routine application. (Authors’ abstr.) 
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Frontal Lobotomy in the Treatment of Chronic Psychotic Overactiutty. 

In this paper there are presented six patients with chronic psychotic overactivity who were 
subjected to bilateral frontal lobotomy. All the patients were psychotics (probably all schizo- 
phrenics) who had been ill from 8 to 28 years, and.who had manifested persistent aggressiveness, 
combativeness, and destructiveness. The pertinent literature has been cited and shown to be 
equivocal. In the present series five of the six patients ‘‘ improved,” to some extent at least, 
with respect to the diminution of their overactivity, \,\Qn) the present empirical basis, granted 
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the paucity of cases, frontal lobotomy seems to exercise sufficient benefit for the patient to warrant 
further investigation with respect to its effects on psychotic activity disturbances. 
(Authors’ abstr.) 
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Alcoholism and the Use of Drugs: A Review of 841 Cases Diagnosed ee With Psychosis 
Due to Drugs and Other Exogenous Toxins,” or “ Without Psychosis: Dtug Addic- 


tion.” Moore, M., Raymond, A. F., and Gray, M. G. 496 
Conditioned Reflex Therapy of Chronic Alcoholism. IV. A Preliminary Report on 
the Nature of Reinforcement. Voegtlin, W. L., et al. ; 505 


RORSCHACH RES. EXCH. 


VOL. V. 1941. 
Inspection Technique: A Modification of the Rorschach Method of eens Diagnosis 
for Large Scale Application. Munroc, R. . 166 
A Modified Rorschach Technique for the ee of Transitory Post- -cony ulsive Per- 
sonality States. Stainbrook, E. J. . : ; : : : à . 192 


SCHWEIZ. ARCH. NEUROL. PSYCHIAT. 


VOL. XLIII. 1939. 
Relation Between Structural and Functional Differentiation of Nerve Centres and Tracts 

in the Chick Embryo. Visitini, F., and Levi-Montalcini, R. : i : . 38I 

Ţ, 

VOL. XLIV. 1940. 
In Commemoration of Eugen Bleuler. . ; ; . s : ; ; A I 
*The Problem of Memory. Roosen, R. . 33 
Relation Between Structural and Functional Differentiation of Nerve Centres and T ee 

in the Chick Embryo. Visitsns, F., and Levi-Montalcini, R. : . : : 119 
Neuropsychiatric Certifications in the Field. Littmann, J. à f ; s . 255 


The Problem of Memory. 

Roosen’s thesis is: There is no basic distinction between living and non-living matter. 
Colloidal properties are possible to all matter. Not only living matter, but atoms, protons, 
and electrons have biological mnemistic functions (quicker repetition of a once-experienced 
reaction, reciprocal attraction, economy of force, creative purposeful co-operation). Engram 
activity is a reciprocal influence on the vibration of particles, independent of the mass of the 
bearer, indestructable, extending infinitely into space. The distinction between the sensory 
world and the world of physics is fundamental. Formation of engrams belongs exclusively to 
the latter ; their ekphoria, to the former. Memory based on protoplasm belongs to both worlds ; 
that the substratum of which is non-living colloid, sometimes appears in the sensory world as 
rudimentary traces; that which has a non-colloidal base is(confined torthe world of physics. 


r 
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These concepts give a new idea of death. When protoplasın disintegrates the collections of 
engrams constituting personality are annihilated. This is death in the sensory world ; but 
memory traces belonging to the world of physics persist to infinity as social memory. 

M. E. Morse (Psychol. Abstr.). 


VOL. XLVI. 1941. 
Temperature Orientation and Overflowing of the Ego Boundaries in Schizophrenia. Bak, 

Re ‘ . ; . ‘ : ` : - ; g 3 . : 158 
Ravnaud’s Disease as a Vegetative Syndrome. Meyer, A. ‘ 3 i i A 261 


SPEECH MONOGR. 
VOL. VIII. 1941. 


An Experimental Study of the Durational Characteristics of the Voice During the 
Expression of Emotion. Fairbanks, H., and Hoaglin, L. W. é ; ‘ ; 85 


Z. ANGEW. PSYCHOL. 
VOL. LIX. 1940. 


Prof. Dr. Erich R. Jaensch and Prof. Dr. Friedrich Schumann. Kroh, O., and Lersch, P. I 


i ZBL. GES. NEUROL. PSYCHIAT. 
VOL. CLXX. 1940. 
Murder in the Early Stages of Schizophrenia. Willmanns, K. . A : : . 583 


” 
—_ 


Z. KINDERPSYCHIAT. 


VOL. VIIL 1941. 
Night Terror. Pd@zay-Licbermann, L. . 74 
The Type of Patient and the Methods of Examination in a Psychiatric Clinic for the i 

Observation of Children. Lutz, A : $ A ` $ : x 80 


Psychotherapy of the Present Time. Jung, C. G. . : : : : : : 93 


Z. TIERSPSYCHOL. 
VOL. IV. 1940. 
The Vicarious-movement-response. Tinbergen, N. . ; i a i ° : I 
Mating Behavior Among Certain Cichlids. I. Mating Behavior among Astatotilapia- 
strigigena Pfeffer. Seitz, A. ; < g . ae yi è . : . 40 


The Psychology of Reptiles. Schwangart, F. . ` : r ; : 149 

Experiments on the Intelligence of the Squirrel. David, K. : . 162 

Observations and Experiments on the Innate Fright Reactions of Young Mountain Cocks. 
Goethe, F. ; x 165 


A Short Note on the Rearing Instinct of the Hybrid Stickleback. Leiner, M. i ‘ 167 


1. Anatomy, Physiology, Biochgmistry, Pathology, etc. 


Vilamin A Deficiency and the Nervous System. Wolbach, S. B., and Bessey, Otto A. [Arch. 
Path., 32, 689-722 (1941).] 

In vitamin A-deficient rats the epithelial changes are not related to the nerve lesions. The 
latter are produced during the period of rapid growth and are caused by specific early retarda- 
tion of bone growth. The nervous system continues to develop normally, and this causes over- 
crowding of the cranial cavity and the spinal cord. Later, general retardation of growth occurs. 

M. L. C. BERNHEI™ (Chem. Abstr.). 


Nervous Disorders of A Avitaminosis: True and False “Irreversibility.” Mouriquand, G., 
Rollet, J., Edel, V., and Pape, A. (Rev. neurol., T2, No. 5, 463-5 (1939—40).] 

Animals (rats, etc.) suffering from avitaminosis A showed, besides the ocular lesions and general 
classic disorders (mucous keratinization, infections, etc.), nervous manifestations mainly of the 
paraplegic type. Young animals developed normally with the exception of only those nervous 
disorders which were rarely observed in adult animals (even if exhibiting the signs of other 
disorders accentuated by A avitaminosis). The sensitivity of the nèrvous system to this avita- 
minosis decreased (owing to age) during successive deficiencies. The nervous lesions behaving 
like irreversible lesions were in reality ‘‘ false irreversibilities.’s The animals recovered slowly 
on prolonged action of carotene or vitamin A. WIR HENN (Chem. Abstr.). 
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Wernicke’s Encephalopathy : Its Clinical Features and Their Probable Relation to Vitamin B 
Deficiency. Campbell, A. C. P., and Russell, W. R. (Quart. J. Med., 10, 41 (1941).] 
In some cases there is a relation between the clinical features of Wernicke’s encephalopathy 
and vitamin B deficiency. In others none could be demonstrated. ; 
, J. T. Myers (Chem. Abstr.). 
è 
Cholinesterase in Sciatic Nerve of Vitamin B- deficient Pigcons. Pighint, G. [Btochim. terap. 
sper., Z1, 114-17 (1940); cf. C.A., 34, 3292°. 
The cholinesterase activity of suspensions of sciatic nerve was low in avitaminous birds and 
was minute in cases with leg paralysis. B. C. P. A. (Chem. Abstr.). 


Variations in the Nervous Excitability of the Rat Deficient in Thiamine. Chauchard, P., and 
Mazoué, H. (Compt. rend. soc. biol., 185, 138-40 (1941).] . 
Chronic thiamine deficiency in young rats at first depresses and then excites the nerve centers. 
FELIX SAUNDERS (Chem. Abstr.). 
t 
The Effecis of Thiamine on the Nervous Excitability of Rats Deficient in Thiamine. Chauchard, 
P., and Mazouć, H. (Compt. rend. soc. biol., 185, 156-8 (1941).] 

Thiamine-deficient rats show a decrease in chronaxie. Within 30 minutes after injection 
of thiamine the chronaxie has returned to normal. FeLIx SAUNDERS (Chem. Abstr.). 
Vitamin B, and Cocarboxylase in Central Nervous System. Cedrangolo, F. (Arch. sci. biol. (Italy), 

26, 89-102 (1940).] 

Vitamin B, (1) and cocarboxylase (1 pyrophosphate) were determined separately in boiled 
extracts from various parts of the central nervous system of the ox. Free (1) was determined 
by the thiochrome method, cocarboxylase by a fermentation method. The average values 
obtained were (in y per g. fresh tissue), cocarboxylase—cerebral cortex 2°04, cerebellum 1-40, 
spinal cord 0:84, white matter 0°26; free (1)—0-92, 0°58, 0°40 and 0°24 respectively. As some 
time elapsed between slaughtering and preparation of the extracts there may have been slight 
breakdown of the cocarboxylase originally present. B. C. P. A. (Chem. Abstr.). 


Relation Between Vitamin B, and Acetylcholine Metabolism. Bracke, Franz Th. v., and Sarkander, 
Hans. (Arch. exptl. Path. Pharmakol., 1986, 213-25 (1940).] 

In pigeons fed only polished rice the serum cholinesterase rises to several times its normal 
value. Vitamin B, quickly brings it back to normal. In the rice-fed pigeons the injection of 
physostigmine will produce opisthotonic convulsions before the birds begin to show signs of 
vitamin B, deficiency. L. E. Gitson (Chem. Abstr.). 


Action of Thiamine on the Nerve Centers of the Normal Animal. Chauchard, Paul. [Compt. 
rend. soc. biol., 185, 136-8 (1941).] 

Intraperitoneal injection of thiamine into guinea pigs and rabbits produces a rapid fall in 
the peripheral motor chronaxies. Injection of thiamine into frogs produces convulsions resemb- 
ling those caused by strychnine. These effects last 30-60 minutes. 

’ Ferix SAUNDERS (Chem. Abstr.). 


The Clinical Value of the Thiochrome Test for Aneurin (Vitamin B,) in Urine. McAlpine, D., 
and Hills, G. M. [Quart. J. Med., 10, 31 (1941).] 

The method of Hills was used. A 24-hour specimen of urine was collected with a few c.c. 
of HC] and 1 c.c. of toluene as preservative. The patient was then given a breakfast low in 
thiamine (white bread, butter, honey and tea) and the bladder emptied in three hours. A 
similar meal was now given supplemented by 1 mgm. of thiamine orally and the bladder emptied 
in three hours. The amount of thiamine excreted three hours after 1 mgm. of thiamine is a 
better test than the ordinary 24-hour specimen. It can be used as a guide to treatment in cases 
of polyneuritis of unknown origin. A daily oral dose of 3 mgm. suffices for the treatment of 
polyneuritis. Intravenous injection ıs unnecessary unless there is vomiting or diarrhoea. 

J. T. Myers (Chem. Abstr.). 


The Oral Ascorbic Actd-tolerance Test and Its Application to Senile and Schizophrenic Patients. 
Stotz, Elmer, Shinners, Burton M., and Chittick, Rupert A. [J. Lab. Clin. Med., 21, 
§18—26 (1942).] 

A dose of ascorbic acid (6 mgm. per kgm. of body weight dissolved in one-half glass of water 
immediately before administration) is fed to the fasting patient, the time in minutes being 
noted. Oxalated blood samples are obtained before feeding the acid and during a §-hour period 
after feeding. As no food is given during the test, the patient is allowed a cup of coffee and 
plain toast after taking the acid. This does not materially affect the tolerance curve. Under 
these conditions rarely more than ro to 15 per cent. of the acid is excreted during the test. The 
blood samples are chilled immediately and are analysed the same day. In this study the method 
of Stotz (C.A., 35, 51454) for the determination of vitamin C was employed. On the basis of 
60 determinations and on experimental changes produced in the tolerance curve upon supple- 
mentary feeding and deprivation of vitamin C, the curves were classified into four groups of 
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relative saturation (saturated high normal, low normal and under-saturated). In a clihical . 


study the main characteristics of these curves could be adequately distinguished by detesmina- 
tions on a fasting blood sample and two specimens in the next five hours. Since none of the 
patients whose curves were in the under-saturated area showed any signs of clinica] scurvy, the 
test can be used to distinguish relative degrees of saturation or to differentiate between suff- 
ciency and mild deficiencies. It overcomes the unreliability of a single fasting determination 
of plasma ascorbic acid and eliminates the technical difficulties of the urine collection in previous 
tests for the degree of vitamin C saturation. By this method vitamin C deficiency, which was 
not related to dietary habits, was observed in senile patients. There was no indication of a 
disturbance of vitamin C saturation in schizophrenic patients. 
Howarp W. Rosfnson (Chem. Abstr.). 


Loss of Nerve Endings in Degenerated Skeletal Muscles of Young Vitamin E-deficient Rats. 
Telford, Ira R. (Anat. Record, 81, 171-81 (1941).] 

Skeletal muscles from vitamin E-deficient rats with only a slight degree of degeneration 
showed no appreciable loss of nerve endings. The striated muscle with considerable damage 
revealed a marked reduction in the number of nerve endings. The number of nerve endings 
returns to normal upon recovery of the muscle fibers from the dystrophic changes. | 

Pritip D. ADAMS (Chem. Abstr.). 


Tocopherol Level in Serum of Normals and Patients with Amyotrophic Lateral Sclerosis. Wechsler, 
Israel S., Mayer, Gerda Gernsheim, and Sobotka, Harry. (Proc. Soc. Exptl. Biol. Med., 
47, 152-6 (1941).] 

In normal men and women serum tocopherol ranged from 0°59 to 1°62 mgm. per cent., as 
determined by a photocolorimetric method. Untreated patients with amyotrophic lateral 
‘sclerosis show values within the normal range. The blood level rises on oral administration 
whether or not clinical improvement follows. Intramuscular injection without simultaneous 
oral administration produces a drop in serum tocopherol. L. E. Gitson (Chem. Abstr.). 


Brain Degeneration in Young Chicks Reared on an Iron-treated Vitamin E-deficient Ration. 
Adamstone, F. B. (Arch. Path., 81, 603-12 (1941).). ` 

Nutritional encephalomalacia can be produced regularly in chicks, if the vitamin E in the 
diet is destroyed by treatment with FeCl, in ether, and the ether evaporated by heat. If heat is 
‘not used, or the food is treated with ether without FeCl, and the ether evaporated with heat, 
the disease does not occur. The addition of corn or peanut oil or wheat germ to the diet is largely 
effective in preventing the disease, which seems to be caused by vitamin E deficiency, together 
with some other factor. M. L. C. B. (Chem. Abstr.). 


Convulsive Syndrome in Young Rats Associated with Pyridoxine Deficiency. Daniel, Esther P., 
Kline, O. L., and Tolle, Chester D. (J. Nubrilion, 28, 205-16 (1942).] 

The U.S.P. vitamin B-deficient diet contains insufhcient pyridoxine to maintain the young 
normally through the period of lactation. A syndrome occurring in the young was characterized 
by frantic running about the cage, loud cries and convulsive seizures. The condition was not 
cured by the administration of liver extract, yeast or thiamine, but was prevented and cured 
by crystalline pyridoxine. C. R. Fetters (Chem. Abstr.). 


The Clinical Manifestations of Nicotinic Acid and Riboflavin Deficiency (Pallagra). Sydenstricker, 
V. P. [Ann. Internal Med., 14, 1499-1517 (1941).] 

An adequate diet is the most important therapeutic measure in all avitaminoses. Regardless 
of the administration of pure vitamins, sufficient amounts of protein, fat and minerals must be 
supplied. The administration of large amounts of a specific vitamin, for treating symptoms of 
a single dominating avitaminosis will precipitate subclinical deficiencies of other members of 
the group. J. T. Myers (Chem. Abstr.). 


Pellagra and Insanity. Löfvendahl, H. (Nord. Med., 8, 2269 (1940).] 

Nicotinic acid in the urine of 85 patients suffering from insanity was determined according 
to Porjé’s method (cf. C.A., 34, 463). In 58 of these cases the nicotinic acid excreted in the urine 
was either below 1-2 mgm. daily, which is considered as the lowest normal limit, or none. Four 
cases of pellagra in connection with insanity were cured by nicotinamide. The theory of Stepp, 
Kithnan and Schroeder (C.A., 34, 2899) concerning the excretion of nicotinic acid not only a 
such but also as cozymases nicotinic acid and trigonelline is discussed. 

V. ASCHEHONG (Chem. Abstr.). 


e 
Experimental Avitaminosis of the B -complex Group and Pellagra of Man. Efremov, V.V. [Ads 


Med. U.R.S.S., 2, 622-31 (1939) (in English); cf. C.A., 85, 165°.] 

A comparative study of lesions of the skin, mouth and tongue in rats caused by the absence 
of vitamin B, from the diet, and of lesions in dogs and monkeys caused by the absence of nicotinic 
acid, shows that the most similar lesions occur in avitaminosis B, in rats and pellagra in man. 
Skin affections in dogs and monkeys are significantly different from pellagric erythema in man. 
The greatest resernblance is found in nervous lesions. FELIX SAUNDERS (Chem. Abstr.) 


| 
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4 
_Nicotinic Acid Metabolism. III, Metabolism and Synthesis of Nicotinic Acid in the Rat. Huff, 
Jesse W., Perlzwetg, Wm. A., Forth, Rachel, and Spilman, Frances. [J. Biol. Chem., 142, 
401-16 (1942); cf. C.A., 36, 1361°.] 

The chief end product of nicotinic acid (I) metabolism in the rat is trigonelline (II), as it is 
in man and in the dog. On a diet providing about 5 gm. of protein (from casein and corn meal) 
an adult rat of 250-350 gm. excretes on the average 120 yof (I) and its derivatives (including roo y 
as (II) in the urine). This amount corresponds closely to the intake ofe(I) in the food. After 
five days of fasting the total daily excretion of (I) in the urine dropped to9o y. (11) when adminis- 
tered orally in 1-5 mgm. doses is excreted unchanged in the urine to the extent of 20-40 per cent., 
which is much less than the proportion excreted by man, the dog, or the rabbit. The fate of 
the rest of the (II) remains undetermined. Nicotinuric acid (III) when administered 
orally in doses equivalent to 1:5—3-0 mgm. of (I) is excreted partly unchanged, but a substantial 
part appears as free (I) and (II). The rat, unlike the other species studied, possesses a mechanism - 
for splitting (III). Nicotinamide (IV) given orally in 1-5 mgm. doses is excreted in the urine 
to the extent of 30 per cent. in 24 hours largely as (II). A small amount appears unchanged as 
(IV). (I) fed in 3 mgm. doses is excreted in the 24-hour urine also to the extent of about 30 per 
cent. of the ingested dose, of which 70—80 per cent. is (I1), the remainder consisting of unchanged 
(I) and small amount of (III) and (IV). The simultaneous administration of large amounts of 
glycine with (I) does not increase (III) excretion. On a protein-free diet containing 7 y of (I), 
adult rats excrete daily a total of 25-75 y of derivatives of (I) in the urine, and 40—90 y in the feces. 
On the addition of casein, amino acids (glycine and dl-é-amino-n-valeric acid) or choline to the 
protein-free diet, the urinary, but not the fecal, excretion of (I) derivatives promptly and 
Significantly increases, and decreases to the original level on the withdrawal of the nitrogenous 
compounds. These results are obtained after the parenteral as well as the oral administration 
of the N compounds. NH, lactate given intraperitoneally also increases the excretion of (I). 
These observations may be interpreted as evidence for the synthesis of (1) in the tissues of the 
Tat, apart from any bacterial synthesis in the gut. After massive doses of (I) (1 gm. per kgm.) 
are fed for seven days to adult rats, two-thirds of the total amount administered can be 
recovered from the urine, while insignificant amounts are found in the feces and stored in the 
bodies. The one-third of the (I) thus unaccounted for cannot be found in the other nitro- 
genous components of the urine. ` FELIX SAUNDERS (Chem. Abstr.). 


The Effect of a Nicotinic Acid Deficiency upon the Coenzyme I Content of the Human Erythrocyte 
and Muscle. Axelrod, A., eal. (J. Biol. Chem., 188, 667 (1941).] 

In varying stages of pellagra the coenzyme I content of erythrocytes does not increase 
Significantly. The average values for the coenzyme I content per ml. of erythrocytes in 45 controls 
and 31 subclinical, 17 mild and 5 severe pellagrins were 85, 77, 69 and 70-90 y. The average 
values for striated muscle were 382 (9 subjects), 317 (11), 258 (14), and 214 (5) y per gm. of fresh 
muscle respectively. In general the enzyme content decreases as the deficiency becomes more 
severe, but the precise physiological significance of the lowering of the coenzyme I content of 
muscle cannot at present be evaluated. Marked increases followed the administration of nico- 
tinic acid in both erythrocytes and muscle. In the one patient studied, coramin therapy was 
without effect. Pyrazinemonocarboxylic acid when administered to three patients caused an 
increase in the coenzyme I content of the erythrocytes of one patient and of the muscle of another. 
All three compounds, however, brought about a definite improvement in the clinical condition 
of the pellagrins, indicating that the antipellagric value of a compound is not necessarily asso- 
ciated with its ability to affect the coenzyme I content of the tissues. Of the four compounds 
tested (pyrazinemonocarboxylic acid, quinolinic acid, coramine, and nicotinic acid amide) only 
the latter effected a synthesis in vitro of coenzyme I in defibrinated blood. 

A. P. Loturop (Chem. Abstr.). 


Nicotinic Acid. The Nutritional Effects of Inhibitory Factors in Food. Clark, Alfred. [J. Trop. 
Med. Hyg., 44, 126-9 (1941).] . 
Summary: *“ Adequacy ” of any essential factor such as nicotinic acid (I) or riboflavin (II) 
is not dependent upon the gross amount present but upon the available amount after a due 
allowance has been made for so much as may have been rendered inactive by any inhibitory 
factors, such as HCN, present in the food or produced in the organism by faulty protein meta- 
bolism. Unless the diet is correct temporary relief only is afforded by giving (I) or (II) in 
pellagra or the affection of the mucous membranes respectively. 
MARK PLUNGUIAN (Chem. Abstr.). 


Synthesis of Nicotinic Acid by the Rat. Dann, W. J. [J. Biol. Chem., 141, 803-8 (1941); cf. 
C.A., 34, 7365!.] 

New evidence that rats synthesize nicotinic acid (I) is presented in direct analysis of tissues 
for (I). Weanling rats with an average of 410 y of (I) per liver gained 880 y of (I) on a diet con- 
taining a total of 550 y. The total (I) synthesized in the body of the rat in four weeks varied 
from 4°5 to 6-0 mgm. To determine whether intestinal bacteria synthesized (I), sulfaguanidine 
was given, greatly reducing the number of bacteria as well as growth, but addition of (I) to the 


628 5 BIBLIOGRAPHY AND EPITOME. Oct., 
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i 
diet failed to promote growth. This indicated that little (I) originated in the intestine. Since 


the rat can synthesize (I), this factor is not a vitamin for the rat. 
WILLIAM F. Bruce (Chem. Abstr.). 


A Clinical Method for the Determination of Nicotinic Acid in Blood and Urine. Stotz, Elmer. 
[J. Lab. Clin. Med., 26, 1042-6 (1941).] 

The method is based on the color reaction given by pyridine derivatives with CNBr and 
aromatic amines. The determination was made on a. tungstic acid blood filtrate which was 
hydrolyzed with HCI or urine heated with NaOH for 30 minutes to free the acid. A saturated 
solution of p-aminophenol (‘‘ metol ’’) in acid phosphate solution was used as the coupling agent. 
With the Coleman DM photoelectric spectrophotometer a linear relation between the light 
absorption and the concentration of nicotinic acid at wave length 400 mp. was obtained if the 
colors were read one hour after their development. During this period the solutions were kept 
in the dark. A photoelectric colorimeter with filter can be used instead of the spectrophoto- 
meter. Duplicate analyses of a specimen of blood gave results that were reproducible within 
6 per cent. When nicotinic acid in saline was added directly to blood at concentrations between 


0:3 to 1-5 mgm. per cent. the recovery was at least 92 per cent. 
Howarp W. Rosinson (Chem. Abstr.). 


A Bacterial Assay Method for Nicotinamide and Related Substances in Blood, Urine and Spinal 
Fluid. Isbell, Harris, Wooley, Jerald G., Buller, R. E., and Sebrell, W. H. [J]. Biol. 
Chem., 189, 499-510 (1941); cf. C.A., 82, 9130!'.] 

Details of a quantitative assay method for nicotinamide and related substances in biological 
fluids with the use of Shigella paradysenteriae (Sonne) are presented. The method is sensitive 
to several hundredths of a y of nicotinamide and related compounds and the values obtained are 
reproducible to within -+ ro per cent. Assays can be carried on with as many as 40 specimens 
at one time and as many as 120 assays can be made in a week. The results are expressed in 
terms of ‘‘ y equivs. to nicotinamide,” because the organism responds not only to nicotinamide 
but also nicotinic acid, nicotinuric acid and a number of other related compounds, so that the 
value obtained can be taken only as a relative and not as an abstract measure of nicotinamide. 
Eleven normal men excreted 1,800 to 4,000 “* y equivs.”’ per day and 9 apparently healthy female 
inmates of a mental institution 1,090 to 4,970. Twelve normal dogs eating a stock diet excreted 
335 to 1,095 “ y equivs.”” The blood level of 66 healthy female mental patients and 11 normal 
dogs varied between 590 and 9 30 and 649 and 1,240 ‘‘ y equivs.” per 100 ml. of blood respectively. 
The spinal fluid of 10 female mental patients and of 6 healthy dogs varied between 8 and 12 


and 12 and 35 “ y equivs.’’ per 100 ml. of spinal fluid respectively. 
A. P. Loturop (Chem. Abstr.). 


The Nicotinic Acid Content of Blood and Urine. Bandier, Erik. (Acta Med. Scand., 107, 62-79 
(1941); cf. C.A., 34, 3299.3] 

Nicotinic acid, like riboflavin, is a component of the “ cyanide insensitive ’’ enzyme complex. 
The nicotinic acid is contained in the codehydrogenases. For its determination in blood, pipet 
5 c.c. into a 50-c.c. glass-stoppered flask containing 35 c.c. H,O. Deproteinize with 5 c.c. 
each of ro per cent. Na tungstate and 2/3 N NH,SO,. Centrifuge, measure 30 c.c. of clear 
solution into a beaker and heat with 5 c.c. ro N NaOH for 90 minutes on a water bath. Adjust 
the pH to about 6 by adding concentrated HCI! from a microburet (about 4 c.c.), transfer to a 
30 c.c. volume flask containing two crystals of KH,PO, and diluted to volume. Now transfer 
15 c.c. to a 20-c.c. volume flask, heat 5 minutes on a water bath at 75—80°, add 1 c.c. freshly 
prepared CNBr solution, again heat 5 minutes, cool and add metol (Agfa). Leave for one hour 
in the dark, centrifuge and examine in the step-photometer (filter S 43, 50 mm. thickness). The 
extinction coefficient bears a linear relation to the quantity of nicotinic acid (0:888 for o-1 mgm. 
in ro mm. thickness). The nicotinic acid content of blood of newborn infants was, on the 
average, 0°43 mgm. per cent.; of children 5-10 years old 0-37 mgm. per cent. ; of adults (20-35 
years) 0°37 mgm. per cent., and 0°39 mgm. per cent. (over 50 years) ; in pregnant women 0-27 
mgm. per cent. The nicotinic acid excretion for 24 hours was 1-20, 2°45 and 2°50 mgm. in the 
three age-groups respectively. Data are also presented on blood nicotinic acid and urinary 
excretion in a variety of patients. Very low values were found in two cases of stomach cancer, 


showing no clinical symptoms of pellagra, and in pernicious anemia. 
S. Morcutis (Chem. Abstr.). 


Deproteinizing Reagent for Blood and Cerebrospinal Fluid Chemistry: Supplement 1. Krautmen, 
B. [Am. J. Clin. Path., Tech. Suppl. 5, 67 (1941).] 

Place 23:8 gm. of Na pyrophosphate and 50 c.c. of metaphosphoric acid (5-6 gm. glacial 
HPO, in 1,000 c.c of water) in a 1,000 c.c. Erlenmeyer flask. Add very slowly with shaking 
29 c.c. of concentrated H,SO, (sp. gr. about 1-84), cool to 40°, add 370 c.c. of 30 per cent Na,WO,, 
heat and mix until clear. Cool and make to 1,000 c.c. with water. Store in a dark bottle with 
a rubber stopper. For a working reagent dilute this stock reagent 1 : 10 with water. To each 
c.c. of sample to be deproteinized, add 9 c.c. of the working reagent; mix and filter when brownish. 


1942.] BIBLIOGRAPHY AND EPITOME. 629 


Supplement I1. [(Lbid., 70.] 

- The reagent prepared as above may’ be dried as follows : Evaporate almost to dryness on a 
water bath and dry completely in an oven at r00°—-r1o0°. Pulverize in a mortar and dry to con- 
stant weight in a desiccator. It should be pale green; if pale yellow it probably contains H,WO, 
and should be discarded. For use dissolve 17 gm. in 200 c.c. of hot water and make up to 1,000 
c.c. By varying this concentration the solution can be made to deproteinize various body - 
fluids for the determination of such compounds as urea, nonprotein N, sugar or uric acid. 

Joux T. Myers (Chem. Abstr.). 


The Diagnostic Value of the Takata-Ara Reaction in the Cerebrospinal Fluid. Szanto, P. B., and 
Burack, S. (J. Lab. Clin. Med., 26, 1079 (1941).] 

From the examination of 314 patients, including 167 treated cases of paresis, the conclusion 
is made that the Takata-Ara reaction in cerebrospinal fluid is of great value in the diagnosis of 
syphilis of the C.N.S. It shows an absolute parallelism to the Au sol reaction and is more 
sensitive than the Ross-Jones reaction. The strongly positive reactions are associated with the 
lowest albumin-globulin ratios and the weakly positive reactions with higher ratios. 

H. W. R. (Chem. Abstr.). 


The Diagnostic Value of the Colloidal Carbon Flocculation Test in Spinal Fluid. Szanto, Paul B., 
Burack, Samuel, and Kreisler, Oscar. (J. Lab. Clin. Med., 26, 1349-51 (1941); cf. C.A., 
35, 4091?.] 

The colloidal C. flocculation test (Schube and Harms, C.A., 27, 1047) was positive in 90°4 
per cent. of 156 cases of general paresis with a positive Wassermann reaction in the spinal fluid. 
The test is more sensitive than the Au sol and the Takata-Ara tests. 

r H. W. Rosinéon (Chem. Abstr.). 


The Colloidal Gold Curve in the Aqueous Humor of General Paralytics. Orlando, R., and Gambino, 
L. R. (Rev. asoc. med. Argentina, 58, 604 (1939).] 

The aqueous humor of general paralytics 1-4 hours after death flocculates a sensitive Au 
sol in Lange’s reaction in the zone of specificity, that is, in the first tubes on the left. The 
determination of the albumin-globulin quotient also shows the relation of the aqueous humor 
and the cerebrospinal fluid, as does this parallelism in the colloidal reactions of the two fluids. 

R. YABLONSKyY (Chem. Abstr.). 


Acetone Content of Blood and Cerebrospinal Fluid of Newborn Infants. Okuda, S. [J. Oriental 
Med., 29, 86 (1938).] f i 
Serum ketone of 21 normal newborn infants was o—ro mgm. per cent. ; cerebrospinal fuid- 
ketone content was o—28 mgm. per cent. B. C. P. A. (Chem. Abstr.). 


Total Fat Content of Blood and Cerebrospinal Fluid of Newborn Infants. Okuda, S. [J. Oriental 
Med., 29, 85 (1938).] 
Total fat content of serum of 28 newborn infants was 400—-1,000 mgm. per cent., that of the 
cerebrospinal fluid 20-90 mgm. per cent. There was no relation to age. 
B. C. P. A. (Chem. Abstr.). 


Iodic Acid Number of Blood and Cerebrospinal Fluid of Newborn Infants. Okuda, S. [J. 
Oriental Med., 29, 84 (1938).] 
HIO, number in serum of 29 infants less than one year of age was 0-08-0'17 c.c., that in 
cerebrospinal fluid was 0°017-0°050 c.c. There was no relation to age. 
B.C. P. A. (Chem. Abstr.). 


Contents of Non-protein-Nitrogen in Blood and Cerebrospinal Fluid of Newborn Infants. Okuda, 
S. [J. Oriental Med., 29, 82 (1938).] 
Serum non-protein-N of 29 normal infants aged less than one year was 18-7—42°5 mgin. per 
cent.; in cerebrospinal fluid it was 12-37 mgm. per cent. It was higher in newborn babies. 
B. C. P. A. (Chem. Abstr.). 


Sugar in Blood and Cerebrospinal Fluid of Newborn Infants. Okuda, S. [J. Oriental Med., 28, 
82 (1938); cf. C.A., 88, 717?.] 

Blood sugar of 30 normal newborn infants was smallest on the day of birth (less than 70 
mgm. per cent.), but increased gradually to 80 mgm. per cent. two weeks after birth and reached 
100 mgm. per cent. after one year. Cerebrospinal fluid sugar of the same infants was highest 
on the day of birth (70—80 mgm. per cent.), but decreased to 40-60 mgm. per cent. after two 
months. B. C. P. A. (Chem, Abstr.). 


The Relation Between the Hemato-encephalic Barrier and the Psychic Condition. Lokshina, E. S. 
[Trudy Nauch.-Issledovatel. Inst. Fiziol., 8, 149-63 (1938); Chem. Zentr., 1939 (11), 


3133.-] 
The cerebrospinal fluid of patients with various mental diseases was examined. ..A relation- 
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ship could be established between the sugar values in the fluid and the K : Ca coefficients of 
conditions of depression and other psychoses. M. G. Moore (Chem. Abstr.}. 


The Influence of the Vegetative Nervous System on the Condition of the Hemato-encephalic Barrier 
in Cases of Sleeplessness. Voskresenskst, N. S., and Lokshina, E. S. [Trudy Nauch.- 
Issledovatel. Inst. Fiziol., 8, 164-77 (1938); Chem. Zentr., 1939 (11), 3441.] 

Injection of insulin and lack of sleep for 24 hours had analogous effects on the contents of 
the blood and of the cerebrospinal fluid in sugar, K, inorganic P and Ca, the changes being in the 
direction of a slight displacement of the hemato-encephalic barrier. 

M. G. Moore (Chem. Abstr.). 


The Reagin Content of Spinal Fluid. London, McKinley. (J. Allergy, 12, 244-5 (1941).] 
Reagins could not be demonstrated in the spinal fluid of atopic individuals who had high 
concentrations of reagins in the blood. J. H. Lewis (Chem. Abstr.). 


The Relation Between Diencephalo-pituitary System and Thyroid Investigated by the Modification 
of the Influence of Spinal Puncture on the Metabolic Rate. Roncoroni, Cesare, and Casacci, 
Adriano. [Riforma méd., 56, 306-12 (1940).] 

Spinal puncture causes an increase in metabolism within 30 minutes. The change is the 
more conspicuous the higher the initial metabolism was. Return to normal occurs within 24 
hours. Puncture without withdrawal of fluid has no effect. Theory: Changes in spinal pressure 
influence the third vent with repercussion in the diencephalic nuclei. 

A. E. MEYER (Chem. Abstr.). 


The Cerebrospinal Fluid Total Protein in the Alcoholic Psychoses. Rosen, S. R. [Am. J. Med. 
Sct., 201, 270-7 (1941).] 

In alcoholism, when psychopathy was present, the cerebrospinal fluid usually contained 
abnormal amounts of protein. This is attributed both to increased: permeability of the hemato- 
encephalic barrier and to pathologic catabolism of central nervous system tissue. 

FERRIN B. MORELAND (Chem. Abstr.). 


Objective Evaluation of the Electroencephalogram, with Special Reference to Relative Co-ordination. 
Hugger, H. (Pfitig. Arch. ges. Physiol., 244, 309-36 (1941).] 

Van Holst’s methods of statistical analysis of the phase relationships of the alpha rhythm 
were applied to more than 100 persons, including normals and those with brain lesions. The 
results show that with this method phase co-ordination of different areas can be proved, and that 
continuous registration of the duration and amplitude of the phases allows conclusions as to the 
distant influencing rhythms. The periodical variations in occipital alpha rhythm lead to the 
conclusion that these are influenced by other rhythms, perhaps subcortical. The mechanism 
of this co-ordination is unknown. The influenced rhythm is the slower. An attempt was made 
to deduce the frequency of the influencing rhythms from the difference in frequency of the 
alpha rhythm and the periodical variations, which in the healthy adult (awake) are 6-8 per 
second. Patients with brain lesions show greater variations in the duration and amplitude 
of the phases. M. E. Moore (Psychol. Abstr.). 


The Effects of Alcohol upon the E.E.G. Davis, P. A., etal. (Quart. J. Stud. Alc., 1, 626 (1941).) 
Only very small deviations from normal were seen in E.E.Gs. of chronic alcoholics receiving 
no alcohol, and in those of normal young men acutely intoxicated by ingestion of 2 c.c. of 100 
per cent. alcohol (mixed with fruit juice and sugar) per kgm. body-weight. 
M. Horn (Chem. Abstr.). 


Electroencephalographic Studies: Slow Activity during Hyperventilation in Relation to Age. 
Liberson, W. T., and Strauss, H. [Proc. Soc. exp. Biol. N.Y., 48, 674-76 (1941).] 

Two hundred electroencephalograms of patients with (1) idiopathic epilepsy, (2) symptomatic 
epilepsy, (3) headaches, fainting, dizziness, (4) organic diseases of the brain are analysed. It is 
shown that “ there is a definite relationship between the age and the amount of slow activity 
during hyperventilation in epileptic and non-epileptic patients. An analogous relationship 
to age was found for the spontaneous delta activity of patients with idiopathic epilepsy.” 

H. Prak (Psychol. Abstr.). 


Results of Experimenis on Electroencephalography. Cate, J. ten, Walter, W. G., and Koopmans, 
L. J. [Ned. Tijdschr. Geneesk., 84, 4899—4906 (1940).] 

Records from normal animals were compared with records from animals after extirpation 
of occipital cortex or total neopallium. Alpha waves were found to originate in other parts 
of the cortex as well as in the occipital region, and even in subpallial structures, though toa 
lesser degree. However, no alpha waves could be obtained as far down as the cerebellum or the 
mesencephalon. The belief is expressed that those alpha waves which are recorded from the 
skin of the skull originate only in the cortex. E.S. Primorr (Psychol. Abstr.). 
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Electroencephalographic Study of the Adaptation Mechanism of the Central Nervous System. Moto- 
kawa, K., and Tosisada, M. (Jap. J. med. Sci., Biophys., 7, 213-33 (1941).] 

With a large plane under continuous uniform illumination as stimulus, occipital alpha waves 
were suppressed. Recovery-time depended on stimulus intensity; 90 per cent. recovery 
occurred for -o06 Lux in 43 seconds, for -2 Lux in 51 seconds, for 1-3 Lux in 59 seconds, and for 
2-7 Lux in 63:5 seconds. At 5:8 Lux recovery reached only 63 per cent., and at 10-8 Lux no 
recovery was observed. Adaptation was delayed by lack of homogeneity in the visual field. 
Activity which diverted the attention of the visual field, such'as mental arithmetic or auditory 
stimulation, expedited recovery of the waves. E. S. Primorr (Psychol. Abstr.). 


Contyrsbution to the Physiology of the Experimental Neuroses. Petrova, M. K. (Acta Med. 
- U.R.S.S., 2, 444-50 (1939).] 

Over 25 years ago Jerofejeva conditiomed the salivary reflex to electric stimulation of the 
skin. One dog was able to suppress the unconditioned defense reflex to the electric stimulus 
only when the electric stimulus was limited to a small skin area. With the stimulation of 
larger areas the CR disappeared in favour of the UCR. This dog had become useless 
for further experiments. On this basis the author made further experiments with dogs. In 
a situation with fear as the unconditioned response three phases in the suppression of the 
UCR are distinguished ; the adapted phase, in which the strength of the reaction corresponds to 
the strength of the stimulus; the paradoxical phase, in which the reaction. is exaggerated in 
comparison with the stimulus; and the ultra-paradoxical phase, in which, in addition, the 
negative stimulus is followed by a positive reaction and the positive stimulus by a negative 
reaction. In one dog the last phase lasted over ten years. Neuroses may be cured by rest, 
hypnotic and narcotic sleep, and bromide and other drugs. 

H. L. ANSBACHER (Psychol. Abstr.). 


d 


Modification of Resistance to Anoxia, wath Special Reference to High Altitude Flying. Bearach, 
A. L., Eckman, M., and Malomut, N. (Amer. J. med. Sci., 202, 336-41 (1941).] 
Emotional control and judgment are impaired by relativęly mild degrees of anoxia, and there 
may be a connection between “ pilot error ” and continuous anoxia at 12,000 ft. Military flying 
is conducted at altitudes (40,000 ft.) so high that anoxia occurs even with inhalation of 100 per 
cent. oxygen. This paper deals with aggravation of anoxia by CO poisoning from inhaling 
tobacco smoke, and increased resistance to anoxia after thyroidectomy. Carbon monoxide 
poisoning may impair resistance to anoxia when a pilot is travelling without oxygen at 10,000- 
12,000 ft., and with 100 per cent. oxygen at 34,000—40,000 ft. In 18 inhaling smokers the average 
CO saturation of arterial blood (under room conditions) was 5°7 per cent. after smoking 20 
cigarettes between 9 a.m. and 4 p.m. ; in nine subjects it was 5-10 percent. Thyroidectomized 
rats show remarkable resistance to continuous exposure to low oxygen concentrations. Pro- 
bably pilots with a low basal metabolism would withstand very high altitudes better than pilots 
with a low rate, and possibly methods may be found to reduce basal metabolism temporarily. 
M. E. Morsr (Psychol. Abstr.). 


Cholinesterase Activity and Acetylcholine Content of the Central Nervous System. Cortel, R., 
Feldman, J., and Gellhorn, E. [Amer. J. Physiol., 182, 588 (1941).] 

Experiments on unanaesthetized rabbits show that neither prolonged anoxia, hypoglycemia, 
nor convulsions alter the acetylcholine content (I) and the cholinesterase activity (I1) of hemi- 
sphere and brain stem. Intravenous injection of eserine (0-5 mgm./kgm.) markedly inhibits 
II and increases the I of the brain. The effects are reversible with time. Neither convulsions 
nor O lack alter I and II in eserinized rabbits. In frogs strychnine convulsions are accompanied 
by a marked increase in I of the brain and spinal cord. There is no significant alteration in II. 
When frogs are warmed to 38° or higher a comatose condition appears. The central nervous 
system of such animals shows a decrease in both I and II. When the heated frogs are allowed 
to recover they show, together with a restoration of nervous-system function, a return of II 
and I to approximately normal levels. E. D. WALTER (Chem. Abstr.). 


—_ 


Chemical Changes in the Brain Produced by Injury and by Anoxta. Stone, W. E., Marshall, C., 
and Nims, L. F. [Am. J. Physiol., 182, 770 (1941).] 
The effects of cerebral injury and of cerebral anoxia on the cortical pH and electrical activity 
and on the concentration of lactic acid, inorganic phosphate, phosphocreatine, pyrophosphate 
and hexose phosphates of the cerebral cortex were studied. E. D. WALTER (Chem. Abstr.). 


Carbohydrate Metabolism in the Central and Peripheral Nervous System. Epel’baum, S. E. 
[Biochem. J. (Ukraine), 15, 449 (1940)-] 

While muscle tissue was the principal subject for investigation, sufficient work was done on 
nerve tissues to give an indication of some stages of the metabolism. Epel’baum points out 
the labile nature of the substances involved and their rapid post-mortem decomposition. The 
accumulation of contradictory material shows the need for further investigation. 

B., GutorR (Chem: Abstr.). 
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Glycolysts in the Brain of Animals of Various Ages. Epel’baum, S. E., and Skvuirskaya, E. V. 
(Biochem. J. (Ukraine), 15, 233 (1940).] 

The glycolytic activity of the brain was investigated by incubating it for two hours in a 
P buffer, pH=7-04-7°1, with o4 per cent. glucose. Newborn and embryo rabbits in the final 
stages of development showed the highest lactic acid formation, 3016 mgrm. per cent. This 
activity dropped to 1879 in 5-7-day-old and to 1329 in 12-22-day-old rabbits. From 30 days on 
the lactic acid begins to approach that of an adult—1002 mgm. per cent. The glycolytic activity 
closely corresponds to changes in the P compounds, and the gray matter, with its high glycolvtic 
activity, predominates in the early stages of growth. . B. ‘GutorF (Chem. Abstr.}. 


The Swelling of Brain Tissue Fixed with Formalin. Watanabe, R. (Mitt. med. Akad. Kine, 
29, 751 (1940).] 

Bovine brain tissue was fixed in 10 per cent. formalin for seven days, washed in runninz 
distilled water for five days and then immersed in various solutions. The swelling of the tissue 
as estimated from the daily change in weight increased in the order—CaCl,, MgCl,, LiCl, NaCi, 
KCl, HCl, NaOH for o1 N. solutions; LiCl, NaC], KCI, MgCl,, CaCl,, HCl, NaOH for oor N. 
solutions. ` i RvuTH BERGGREN (Chem. Abstr.). 


The Ester-hydrolyzing Activity of the Central Nervous System. Cohn, D. J. Kaplan, J., and 
Janota, M. [J. Lab. Clin. Med., 28, 1017 (1941).] 

The various tissues of the brain and spinal cord of monkeys (Macaca mulatta) have tributyrin- 
and ethyl butyrate-splitting activity that was approximately ro times that of blood serum. 
Neutral fat (olive oil) was not appreciably hydrolysed. Substrate emulsions were prepared by 
shaking 1 part of substrate with 4 parts of a 5 per cent. solution of gum acacia. The hydrolysis 
mixtures made up in 50 c.c. glass-stoppered Erlenmeyer flasks contained 2 c.c. of emulsion, 
I c.c. or more of a phosphate buffer solution, and distilled water to bring the volume to to c.c. 
The amount of buffer was varied to study its influence on the activity. Within certain limits 
increase in buffer concentration was accompanied by increased hydrolysis, reaching a maximum 
at 0:02 to o-05 M phosphate concentration for ețhyl butyrate and 0:16 M for tributyrin. The 
activity was determined at pH 7:9, which is in the range of maximum hydrolysis of these sub- 
stances. The flask containing the weighted fresh minced tissue was shaken vigorously until 
the tissue was distributed in small pieces and then incubated for 24 hours at 37°. The reaction 
was stopped by the addition of ro c.c. of 95 per cent. alcohol, and the amount of acid formed 
was determined by titration with 0-05 M NaOH with 10 drops of a 1 per cent. solution of phenol- 
phthalein as indicator. A substrate blank and a tissue blank were determined. The tributyrion- 
splitting power was greatest in the cerebral cortex, least in the white matter and intermediate in 
mixed areas. Mixed tissues rich in gray matter, such as the thalamus and the cerebellum, were 
more active than mixed tissues rich in white matter such as the stem and spinal cord. The 
ethyl butyrate-splitting activity was greatest in the cerebral cortex and least in the spinal cord. 
The cerebellum had less activity than other mixed tissues, including stem. White matter was 
less active than gray or mixed tissues with the exception of the spinal cord. These differences 
were found in all animals studied. l H. W. Rosixson (Chem. Abstr.). 


The Structural Physiology of Nerve Fiber. Trurnit, HJ. [ Naturwissenschaften, 28, 476 (1940)., 
It is evident from the measurements of Thiessen et al. that the bioelectric potential carried 
by the nerve cell wall, alleged to be of the order of 105 volts per cm., can actually exist on the 
two sides of a unimolecular lipoid layer without breakdown. 
B. J. C. VAN DER Hoeven (Chem. Abstr.). 


Microchemical Studies on the Nervous System. IV. Nitrogen Compounds of Nerve during Degencra- 
tion. May, R. M., and Arnoux, J. (Bull. Soc. chim. biol., 22, 286 (1940).] 

In dogs the sciatic nerve was cut and examined 1-3 weeks later. The water and total N 
contents increased. Lipide N decreased about 50 per cent., alcohol soluble N insoluble in Et,0 
or C,H, increased 122 per cent., water-soluble N decreased 55 per cent. and protein N increased 
27 percent. The decrease in lipide N indicates degradation of axones and myelin. The increase 
in protein N is probably due to multiplication of Schwann cells and invasion of white corpuscles. 

L. E Gilson. (Chem. Abstr.). 


Whooping-cough Meningoencephalitis, I. Alteration of the Central Nervous System after Injec- 
tion of the Soluble Exotoxin, the Endotoxin and the Emulsion of the Whooping-cough Bacili 
into the Subarachnoid Space of the Rabbit. Nakamura, T. (Mitt. med. Akad. Kioto, B, 
596 (1940).] 

Upon injection of the soluble exotoxin of the whooping-cough bacillus into the subarachnoid 
space, the respiratory frequency was greatly accelerated and the rabbits became delirious. 
Various signs of irritation of the meninges and brain disappeared slowly after 5-10 mins. How- 
ever, in 8—24 hours the animals again became prostrate, and rigidity and paralysis of the extre- 
mities, nystagmus, rigidity of the neck and other symptoms of disease appeared ; the‘aninials 
soon died in paralysis. Dilatation of the blood vessels of the cerebral parenchyma, infiltration 
of the perivascular polynuclear cells and small hemorrhage from’ destruction of the blood vesels 
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occurred. In several cases-adhesion of the cerebral parenchyma with the pia mater was evident. 
The fine nerve fibers exhibited fragmentation. The deep nerve fibers showed an increase in 
the Ag affinity, porosity of the edges and nodular swelling. In the macroglia cells directly under 
the meninges or in the vicinity of the cerebral ventricle only regressive changes were noted. 
The microglia cells in the superficial portion of the cerebral cortex or in the section of the cornu 
ammonis underwent diffuse proliferation, while in the lower portion of the cerebral meninges, 
in the ganglion cells or in the portion of the brain with hemorrhages they showed circumscribed 
glial proliferation, formation of glia nodules and neuronophagia. Morphological changes, especially 
numerous so-called fatty granular cells with center of the hemorrhages, were often evident as 
regressive changes. The changes in the oligodendroglia cells were generally similar to those in 
the microglia cells; they showed proliferation chiefly in the vicinity of the ganglion cells, and 
swelling of the cells and disappearance of the process. If the endotoxin of the whooping-cough 
bacillus was injected into the subarachnoid space in a second group of rabbits, the toxic action _ 
on the nerve tissue was smaller than above, while the less distinct changes in both groups showed 
no characteristic differences. In a third group of rabbits which had received an emulsion of the 
whooping-cough bacillus, the clinical picture and the pathological-histological picture of the brain 
showed a very acute and extremely severe course. Marked regressive changes were noted in 
every part of the central nervous system. There was also an active proliferation of the glia 
cells which was remarkably intense compared with that in the first two groups. The so-called 
** soluble exotoxin ” of the whooping-cough bacillus presumably plays an important role in the 
development of the whooping-cough meningoencephalitis ; its significance here is greater than 
that of the endotoxin of the whooping-cough bacillus. 


II. The Mechanism of the Development of the Whooping-cough Meningoencephalitis in the Rabbit 
with Experimental Whooping-cough Bacteremia. [lbid., 598.] 

The emulsion of whooping-cough bacilli was injected into the ear vein of a rabbit whose 
liver function had been damaged by CCl,. The rabbit was kept in a thermostat usually at 37° 
but occasionally above 50°. Loss of appetite, diarrhoea, congestion of the bulbar conjunctiva, 
slight rigidity of the neck, nystagmus or paralysis of the extremities appeared in some animals 
32—20 days after the injection. In these animals the changes in the cerebrospinal fluid, as 
turbidity, distinct arachnoid formation, increase in the cells consisting chiefly of lymphocytes, 
increase in the protein content and a positive globulin reaction were those of meningitis. The 
macroscopic changes in the brain consisted of edematous swelling and turbidity of the pia mater 
and dilatation or hypereinia of the blood vessels, as well as dilatation or hyperemia of the blood 
vessels in the cerebral parenchyma and a dilatation of the cerebral ventricle. Infiltration of 
the polynuclear leucocytes into the pia mater and the vicinity of its blood vessels and into the 
cerebral parenchyma directly under the pia mater, or the cerebral cortex or in the vicinity of 
the cerebral ventricle was evident. The ganglion cells were irregularly shaped and stained, 
and shortening or disappearance of the processes occurred ; these changes were marked in the 
surface of the cortex. Fragmentation or extensive swelling of the nerve fibers of the superficial 
portion of the cortex as well as fragmentation of the deeply situated nerve fibers was noted. 
The macroglia cells had proliferated chiefly directly under the cerebral meninges and in the 
Vicinity of the cerebral ventricle, the blood vessel and the ganglion cells. Individual cells also 
showed morphological changes. The wgicroglia cells revealed diffuse or circumscribed pro- 
liferation. Glia nodule formation, gliosis, neuronophagia and the transitional form of the fatty 
granular cells occurred. The changes in the oligodendroglia cells resembled those of the micro- 
glia cells. In rabbits with an experimental whooping-cough bacteremia a whooping-cough 
meningoencephalitis can be produced by injury of the liver function and artificial increase in 
body temperature. The assumption is probably justified that in children whose liver function 
has already been damaged by the whooping-cough bacilli or the toxin of the bacilli excessive 


heat or CO, may play an important role in the development of the meningoencephalitis. 
RcutH BERGGREN (Chem. Abstr.). 


Effect of Metabolic Inhibitors on the Resting Potential of Frog Nerve. Shanes, Abraham M., and 
Brown, Dugald E. S. [J. Cellular Comp. Physiol., 19, 1-13 (1942).] 

Soaking sciatic nerves of Rana pipiens in iodacctate, fluoride and phlorizin for about 16 hours 
at low temperatures reduces the resting potential and makes the remaining potential less sen- 
sitive to temperature increase and O lack than that of the controls upon return to normal tem- 
peratures. The effect of iodoacetate is completely counteracted by lactate and pyruvate in the 
presence of O. In N, however, this reversal does not occur, and the potential of metabolite 
plus-poison nerves falls faster than those of Ringer-soaked preparations and reaches the low 
level of iodoacetate-treated nerves. Fluoride can be counteracted by pyruvate in O, while 
lactate has no action at all. In N the pyruvate-supported potential falls rapidly to the magnitude 
of that of nerves in the inhibitor alone. In higher concentrations fluoride blocks pyruvate 
utilization as well. Phlorizin in lower concentrations is counteracted by pyruvate, but blocks 
its utilization in higher concentrations. Succinate, malate and fumarate are only slightly 
effective in countcracting iodoacetate, while malonate has no effect either on their utilization or 
on the potential. The oxidation of pyruvate in the presence of O is fundamentally concerned 
in the maintenance of potentials and probably involves phosphorylations. Lactate is converted 


634 BIBLIOGRAPHY AND EPITOME. [Oct., 


into pyruvate before utilization. In N, a phosphorylation occurring as the result of the break- 
down of phosphopyruvate to pyruvate is instrumental in supporting the potential by virtue of 
the same mechanisin through which pyruvate acts. Still another process, one insensitive to 


temperature change and to Jack of O, also contributes to the resting potential. 
FELIX SAUNDERS (Chem. Abstr.). 


The Method of Direct Action on the Central Nervous System, especially on the Vegetative Centers of 
the Brain. Shtern, L. S. [Acta Med. U.R.S.S., 2, 384-91 (1939) (tm French); cf. C.A., 
85, 66695.) Fettx SAUNDERS (Chem. Abstr.). 


es 
The Myoneural Substance According to the Chemical Theory of the Transmission of the Nervous 
Impulse. Ginetsinskizt, A. G. [Acta Med. U.R.S.S., 2, 425-36 (1939) (in French).} 

The nature of the reaction of acetylcholine and eserine and the amount of cholinesterase 
present can be explained by the assumption that there is a difference in the degree of differen- 
tiation of two substances in the muscle. In muscular tissue with the greatest advance in evolu- 
tion there is a strict spatial limitation characterized by (1) an absence of reaction to acetyl- 
choline, (2) appearance of the eserine reaction and (3) a low cholinesterase content. In muscular 
tissue lower in the evolutionary scale where neuromuscular substance is more diffuse there are 
(1) sensitivity to acetylcholine, (2) the simplest type of reattion to eserine, and (3) a large amount 
of cholinesterase in extracts of muscle. FELIX SAUNDERS (Chem. Abstr.). 


Inositol—A_ Constituent of a Brain Phosphatide. Folch, Jordi, and Woolley, D. W. [J. Biol. 
Chem., 142, 963-4 (1942).] 
Inositol was isolated from hydrolysed phosphatide from both brain and spinal cord. Various 


preparations contained from 6-8 to 8-6 per cent. meso-inositol. 
FELIX SAUNDERS (Chem. Abstr.). 


The Chemical Transformation of the Nervous Impulse. Pighini, G. [Rass. Mens. Biol., Clin. 
Terap., 8, 169 (1939).] 


Chemical Factors of Nerve Stimulation in the Eating Reflex. Berger, E. N. (Arch. sci. Biol. 
(U.S.S.R.), 51, 73 (1938).] 

Experithents on angiostomized dogs are reported. In 6-8 minutes after physiological stimu- 
lation by the sight or odor of meat an acetylcholine-like substance could be detected in the 
blood by means of tests on isolated frog heart or on physostigminized leech muscle. Physostig- 
mine slows up the destruction of this compound. W. A. Moore (Chem. Abstr.). 


Influence of Emotional Excitement on Insulin Content of Blood in Normal Subjects and Psychotic 
Patients. Gellhorn, E., Allen, A., and Feldman, J. (Proc. Soc. Exp. Biol. Med., %&, 572 


(1941).] 


The Metabolism of Cerebral Tissue, The Concentration of Oxygen and Warburg's Technique. 
Noyons, A. K. M., and van Goor, H. [Acta Brevia Neerland. Physiol., Pharmacol., 
Microbiol., 10, 99 f1940).] 

Metabolic values obtained y the method of Warburg in the presence of an oxygen concen- 
tration of roo per cent. are not the normal values. E. Curzon (Chem. Abstr.). 


Glucide Metabolism in Schizophrenia. Läfvendahl, H., and Valatin, T. [Acta Med. Scand., 106, 
70 (1941).] 

In a number of schizophrenics an increased amount of bisulfite-binding substance was found 
in the blood. . The pyruvic acid of the blood in about half the cases studied showed an increase 
from the normal level of 0-4 mgm. per cent. to as high as 1-8 mgm. per cent. In a third of the 
patients the blood lactic acid was greater than the highest normal value of 20 mgm. per cent. 
The highest values were found in the catatonic and in the restless patients. 

- - §. Morcutis (Chem. Abstr.). 


The Availability of Ethyl Alcohol for Human Brain Oxidations. Goldfarb, W., and Works, J. 
[Quart. J. Stud. Alc., 1, 268 (1940).] 

In rr schizophrenics in hypoglucemic coma produced by insulin therapy, the oral adminis- 
tration of 2v0 c.c. of 25 per cent. EtOH or (1 case only) the intravenous administration of 50 c.c. 
of to per cent. EtOH did not rouse the patients or change the oxygen uptake of the brain (as 
measured by analyses of the arterial and venous blood entering and leaving the brain). The 
results indicate that during insulin hypoglucemia the metabolic requirements of the brain 
cannot be supported by EtOH oxidation. It is suggested, however, that if adequate amounts 
of glucose were present in the brain, the alcohol could have been metabolized, since glucose was 
previously observed to accelerate alcohol oxidation in the body as a whole. 

M. Hogs (Chem. Abstr.). 


1 
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Plasma Protein in pre pties during Inanition. Eey-Olofsson, R. [Acta Med. Scand., 106, 254 
(19 41).] n 

Inanition causes amelioration or even temporary disappearance of epileptic seizures. If the 
plasma proteins bear any relationship to epilepsy, the changes in plasma protein during inanition 
should give evidence of this. Studies were made on four males who for a period of 14 days 
received only weak tea and three oranges daily. The determinations were continued for a week 
after the inanition. Unfortunately, only total protein values are available for the pre-inanition 
period. Three of the patients showed the typical response to inanition. The fibrin was not 
affected during fasting, nor was there any noteworthy alteration to the total plasma proteins, 
but the albumin /globulin ratio was somewhat changed in favor of the albumin. 

S. Morcutis (Chem. Abstr.). 


Glucose Oxidation in Normal and Epileptic Brains. Lennox, W. G., Gibbs, E. L., and Gibbs, F. A. 
(Trans. Am. Neurol. Assoc., 6B, 81-3 (1940).] 

Patients with petit mal tend to have a cerebral CO, production which is low in relation to 
O, consumption, or a glucose consumption which is low in relation to O, consumption. The 
average R.Q. of the brain was o-99 among 23 healthy persons, 0-92 among 18 patients with 
petit mal, and 0-97 among 13 epileptic patients not subject to petit mal. When the number of 
mgm. of glucose lost from the blood in passage through the brain was divided by the volume 
per cent. of O, lost, the quotient was 1°48 for normal subjects, 1-08 for patients with petit mal, 
as compared with the theoretical quotient of 1-34 which would be obtained if only glucose was 
burned, and if glucose was completely burned. The results suggest that glucose metabolism is 
abnormal in the brains of patients with petit mal. Marion Horn (Chem. Abstr.). 


Regulation of Blood pH in Hvperpnea by Epileptic Patients. Favill, John, Avery, Loren, and 
Freeland, Minor. (Trans. Am. Neurol. Assoc., 6, 74-8 (1940).] 

During overbreathing, when blood H,CO, is decreased because of loss of CO, from the lungs, 
the normal person shows an elevation of blood pH which is compensated for by a fall In alkaline 
reserve of the plasma. During a rest period after overbreathing the blood pH falls markedly, 
so that after a second period of overbreathing, the final blood pH is only slightly higher than that 
at the start of the experiment. In 15 epileptic patients, on the other hand, overbreathing 
produced a marked rise in blood pH, with no compensatory fall in blood alkaline reserve. During 
the rest period the blood pH of the epileptic patients consequently remained high, and a second 
period of overbreathing caused an increase in pH which was summated on the first, and which 
frequenty’ reached a level high enough to lead to a convulsion. The observations suggest that 
the unfavourable reaction of epileptic persons to alkalinization is due to inability to compensate 
for loss of CO, because of mpamment of the mechanism used for maintenance of acid-base 
equilibrium. Marion Horn (Chem. Abstr.). 


Amaurotic Family Idiocy. Jervis, G. A. [Am. J. Dis. Child., 60, 88—101 (1940).]) 

A case of late infantile amaurotic idiocy with megalocephaly is described. Pathologically, 
typical lesions of amaurotic idiocy associated with extensive demyelination were found. Chemi- 
cally there was a marked increase of lipins of the protagon fraction but no significant increase of 
sphingomyelin. R B. C. P. A. (Chem. Abstr.). 
The Nature of Organic Acids in Brain Tissue. Epshtein, Ya A. [Biokhimiya, 5, 452-63 (1940). 

About 30 per cent. of the cations of the brain are in combination with organic acids of 
unknown nature, the so-called X-acids. The organic acids of the brair tissue of laboratory 
mice and cats were determined by electrometric titration. Of the 55 milliequivs. of organic 
acids found about half consists of the glycerolphosphoric or hexosephosphoric acid esters. The 
remainder consist largely of lactic acid. H. Pritsttey (Chein. Abstr.). 


The Effect of Adrenaline on Nerve Action Potentials. Billring, E., and Whitteridge, D. (J. 
Physiol., 98, 210 (1941).) 

The effect of adrenaline was studied on the excitability of the cat sciatic nerve itn situ. 
In healthy nerve intra-arterial injection of 5-25 pg. adrenaline increases the height of the 
action potential produced by submaximal stimuli. This effect is due to a lowering of threshold ; 
it lags behind and outlasts the vascular action of adrenaline. The effect of adrenaline is much 
larger when the nerve shows fatigue. The same doses of adrenaline reduce or abolish the 
é spike in the action potential produced by maximal stimuli; this effect is attributed to the 
Teduction of blood flow caused by the adrenaline. . E. D. WALTER (Chein. Abstr.). 


Comparative Siudy of the Metabolism of the Infant and Adult Brain. Himwich, Harold E. (Trans. 
Am. Neurol, Assoc., 66, 111+13 (1940).] 

The metabolism of the infant and adult brain was studied in the Warburg apparatus to 
compare the relative O, uptake and sensitivity to narcotics. The chief substrate of both infant 
and adult brain is glucose. In rats the O, uptake of the adult brain is highest in the cortex 
and lowest in the medulla, while that of the entire infant brain is approximately two-thirds that 
of the adult medulla. The infant rat brain was less susceptible than the adult rat brain to the 
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depressant effect of o-o12 per cent. pentobarbital on the respiration. In dogs, the metabolism 
varied in different parts of the brain in both‘adults and infants. In 4-day-old puppies the rate 
was highest in the medulla, intermediate in the caudate nucleus, lowest in the cerebral cortex. 
In grown dogs, the rate was lowest in the medulla, intermediate in the cerebral cortex, highest in 
the caudate nucleus. The oxygen uptake of the various parts is in accordance with the con- 
ception of a phylogenetic development of the layers of the brain. 

MARION Horn (Chem. Abstr.). 


The Nitrogenous Constituent of Cephalin. Blix, G. [J. Biol. Chem., 189, 471 (1941).] 

Pure cephalin was subjected to both acid and alkaline hydrolysis with either EtOH or H,O 
as a solvent, and in no instance was more than 25-50 per cent. of the total N distilled from the 
hydrolyzate as ethanolamine. The possibility that the unknown component is a near homolog 
of ethanolamine or some other related amine was excluded by the fact that the cephalin N which 
did not distil off at 10 mm. of Hg and 80° did not distil even at 160°. As all the N of cephalin is 
present as primary amino N, the findings indicate that the substance might be a hydroxyamino 
acid such as serine which is closely related to ethanolamine, as recently suggested by Folch and 
Schneider (C.A., 85, 1107). Fractions of cephalin least soluble in MeOH contain less ethano- 
lamine than fractions somewhat more soluble in MeOH. This suggests a possible way for the 
separation of ethanolamine cephalin from amino acid cephalin by use of an organic solvent. 

A. P. Lotnrop (Chem. Abstr.). 


Thyroid and Brain Respiration. Rossiter, F. J. (J. Endocrinol., 2, 165 (1940).]} 

In the presence of glucose, Na pyruvate or Na succinate, brain pulp from thyroid- and 
thiamine-treated rats has a higher O uptake than pulp from controls that received thiamine 
alone. If no thiamine is given the increase is smaller with glucose and disappears with pyruvate. 
With dispersion preparations from similarly treated animals there is no increase in O uptake. 
Addition of thyroglobulin i” vitro causes an increase in O uptake of pulp and dispersion prepara- 
tions of rat brain with both glucose and Na pyruvate. This effect is considered to be distinct 
from that given above because of the dissimilarity of the time relations. Addition of thyroxine 
in vitro does not increase O uptake of pulp and dispersion preparations of rat brain in the 
presence of glucose or pyruvate. F. SaunperRs (Chem. Abstr.) 


The Water Distribution in Certain Tissues of Encephalomalacic Chickens. Ni, T. G. [Clin. J. 
Physiol., 15, 493 (1940).] e 

In chicks maintained on a vitamin E-deficient diet the percentage of total water as well as 
“ free” water of the cerebellum and of the left and right cerebral hemispheres increased in those 
cases where lesions of encephalomalacia were visible. In the same brain the hemispheres with 
severe lesions contained more water than those with moderate lesions. The increase was found 
to be mainly “‘ free ” water. The water content of the blood, kidney, stomach, etc., showed a 
wider range of variation in the encephalomalacic chicks than in those showing no visible Jesions 
and apparently-was not related to the state of hydration of the brain. 

W. H. SEEGERS (Chem. Abstr.). 


Waler Determination in Biological Objects. III. Determination of Water in Brain Tissue. 
Gurevich, V. G., and Karlson, L. E. (Méd. exptl. Ukraine, No. 1, 29 (1940).] 

The method consists of extraction with alcohol and the subsequent determination of the 
water by the temperature at which turbidity of an alcoholic xylene-water mixture appears. 
A stronger concentration of alcohol was required for the water extraction of brain tissue as com- 
pared with that of blood. This method is 30—40 times as rapid as the desiccation technique. 

S. A. Corson (Chem. Abstr.). 


Localization of Enzymes tn Nerve Fibers. Nachmansohn, D., and Steinbach, H. B. (Science, %, 
76-7 (1942); cf. C. A., 85, 1425] 

About go per cent. of the total amount of succino-dehydrogenase of the giant nerve fiber of 
the squid is concentrated in the axoplasm. The concentration is about 50 per cent. lower in the 
sheath. In the head ganglion the concentration of succino-dehydrogenase is about ten times 
as high as in the fiber ; whereas the concentration of cholinesterase is several hundred times higher 
than in the fiber. The concentration of cocarboxylase in the sheath is twice as high as in the 
axoplasm. FELIX SAUNDERS (Chem. Abstr.). 


Reaction of the Subcutaneous Tissues to the Acctone-insoluble Lipoids from Beef Brains. Tompkins, 
Edna A. (Bull. Johns Hopkins Hosp., 70, 55-80 (1942).] 

The reactions to the various chemical fractions are the same in rabbits, guinea-pigs and mice 
and are specific for each chemical fraction. Phospholipides produce infiltrations of phagocytic 
mononuclear cells and are quickly absorbed without residual reaction ; the phagocytic mono 
nuclear cells produced by the ether-soluble phosphatides (lecithin and cephalin) differ morpho- 
logically from those produced by the cther-insoluble sphingomyelins. The galactolipides 
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(kerasin and phrenosin) stimulate irritative reactions characterized by infiltrations of granulo- 
cytes, poor absorption and encapsulation with connective tissue. ‘The findings are discussed 
from the standpoint of the chemical relations between the lipoids, and the histopathology of 
Gaucher’s and Niemann-Pick’s disease. Z. B. MILLER (Chem. Abstr.). 
i] 
Myasthenia Gravis Complicated by Thyrotoxicosis; Creatine Studies; Case Report. Thorn, 
Geo. W., and Tierney, Nicholas A. [Bull. Johns Hopkins Hosp., 69, 469-75 (1941).] 
A female patient, aged 45, with myasthenia gravis, hyperthyroidism and rheumatic valvular 
heart disease was given combihed prostigmine and guanidine-HCl therapy with only tenıporary 
improvement. The patient showed spontaneous creatinuria and decreased tolerance to admini- 
stered creatine. Creatine excretion showed a sharp drop after treatment with Lugol’s solution 
(1 c.c. three times daily); the basal metabolic rate also decreased slightly, and the patient’s 
general condition improved somewhat. Subtotal thyroidectom# catised marked improvement. 
ZæLma BAKER MILLER (Chem. Abstr.). 


Changes of the Chemical Properties of Sterols in Cerebral Diseases. Gortzontov, P. D. [{Bto- 
khimiya, 5, No. 1, 102-13 (tn German, 113-14) (1940).] 

Spectrophotometric investigation showed in dogs with meningoencephalitis a derivative of 
the dehydrocholesterol type, with the absorption peak at 282 m., and one of the cholesterol 
type, with the absorption peak at 292-5 m._ This finding indicates that there is an intensifica- 
tion of the metabolic processes in the cerebrum affected by meningoencephalitis. The sterols 
of the blood resemble to a certain extent the cerebral sterols in their chemical compositions. 
This is a direct proof of the effect of the cerebrum on the composition of blood sterols. Oxy- 
cholesterol was not detected in either normal or pathological cerebrum. 

. W. R. Hens (Chem. Abstr.). 


Observations on the Carbohydrate Metabolism of Brain Tissue, with Special Reference to the Potassium 
Effect. Kimura, Yukiti. (Sci. Papers Inst. Phys. Chem. Research (Tokyo), 38, 387-400 
(1941); cf. C. A., 85, 495%.) an 

The experiments were done with rabbit brain slices. In the presence of KCl, aerobic glyco- 
lysis is completely inhibited, and respiration is about 60 per cent. inhibited by 107$ M iodo- 
acetate (I). In normal Ringer solution respiration is not inhibited by (I). The inhibition by 

(I) is irreversible, and cannot be prevented by the addition of succinate or malonate (107% M). 

ZELMA BAKER MILLER (Chem. Abstr.). 


Isoelectric Point of Brain Cells in Hypnotic Poisoning. Aisawa, Tadasi. [Japan J. Med. Sci., 
7; Social Med. Hyg., 3, Nos. 1,2; Proc. Japan. Soc. Forensic Med., 28, 19>20 (1939) 
(in German).] i 
The isoelectric points of Purkinjé cells of the brain of animals poisoned by dial, phenobarbital 
(I) and sulfonal (II) lies on the acid side, most distinctly for (I), least for (II). 
ALFRED BURGER (Chem. Abstr.). 


Effects of Direct Application of Histamine on Cerebral Cortex. Capri, A. [Arch. sci. biol. 
(Italy), 26, 117-27 (1940).] 

Local application of histamine on the cerebral cortex (sensory-motor area) of guinea-pigs 
produced motor reactions affecting muscles of the opposite side, and only slight general symptoms. - 
This is similar to the effects obtained by application of antigen on the cerebral cortex of animals 
in a state of anaphylaxis (cf. Ciaccio and Capri, C. A., 81, 10927). 

| . B. C. P. A. (Chem. Abstr.). 


The Influence of Products of Metabolism of the Muscles on the Ability of the Neuromuscular 
Apparatus to Function. Polyakov, K. L. [Trudy Nauch.-Issledovatel. Inst. Fiziol., 8, 
369—86 (1938); Chem. Zentr., 1939 (11), 3310.] - 

In contrast to the action of perfusates of fatigued muscles, those of resting and working 
muscles increased the muscular contraction of isolated, fatigued muscle preparations. In this 
Case the pH value was without influence on the contraction curves. The effect on the working 
musculature of the whole organism was not uniform. M. G. Moore (Chem. Abstr.). 


The Effect of Brain Metabolites on the Formation of Glycogen and Bile in the Liver. Gerchtkova, 
K.A. [Trudy Nauch.-Issledovatel. Inst. Fiziol., 8, 335-51 (1938) ; Chem. Zentr., 1939 (2), 
3447; cf. C. A., 84, 494°, 7381.) 

Under normal conditions products of the blood and of the metabolism of the brain increase 
the content of the liver in glycogen and in bile pigment. After electrical stimulation of the 
brain during the period of excitation of the central nervous system the blood flowing from the 
brain produces an increase in the glycogen and the bile pigment contents of the liver which is in 
contrast to the effect during the state of depression. M. G. Moore (Chem. Abstr.). 
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Carbohydrate and Mineral Metabolism in the Brain in Various Conditions of the Vegetative Nerrous 
System. Lokshina, E. S. (Trudy Nauch.-Issledovatel. Inst. Fiztol., 3, 128-48 (1938) ; 
Chem. Zentr., 1939 (2), 3447-] 

After a detinite relation between the brain metabolism and the vegetative nervous system 
had been established, experiments were carried out in which dogs were injected with sympa- 
thicotropic and parasympathicotropic preparations (insulin, thyroidin). This treatment pro- 
duced an increase in the carbohydrate metabolism, retention of K, and increased excretion of 
Ca or an antagonistic effect. A relation between the effect of 24 hours without sleep and the 
effect of parasympathicotropic substances on the metabolism could be demonstrated. 

M. G. Moore (Chem. Abstr.). 


Comparative Studies on the Metabolism of the Brain of Infant and Adult Dogs. Himwich, Harold E., 
and Fazekas, Joseph F» (Amer. J. Physiol., 188, 454-9 (1941); of. C. A., 35, 22036, 
220f4*,] 

With the aid of the Warburg apparatus determinations were made of the O consumption of 
various parts of the brain of puppies and adult dogs. Therespiratory metabolism of the cerebral 
tissues was found to be characteristic according to the part of the brain and to the age of the 
animal. The O consumption of the newborn dog is lower than that of the adult. In the growing 
puppy the increase in metabolic rate proceeds rostrally from medulla to caudate nucleus. In 
the adult brain the respiratory metabolism of the various cerebral parts is higher in the newer 
phylogenetic layers. These differential rates of metabolism mav yield a basis for the order of 
the symptoms of hypoglucemia and acute anoxia. E. D. WALTER (Chem. Abstr.). 

a. 


Iron-induced Oxidations in Brain and Other Tissues. Panimon, Frieda, Horwitt, M. K., and 
Gerard, R. W. [J. Cellular Comp. Physiol., 17, 1-16 (1941).] 

The O consumption of brain and other pulped tissues, with or without added substrate 
(succinate, pyruvate, glucose, lactate), is increased by the addition of ferric or ferrous ion. The 
reaction is much influenced by pH and buffer anions. The extra O used serves to oxidize sub- 
stances, probably protein precipitated by Cl,CCO,H, thermostable, and phospholipins, not 
serving as substrates in normal respiration but perhaps concerned in the respiratory mechanism. 
The catalyzed oxidations are not restricted to — SH groups. The action of the ferric ion is 
inhibited by ortho- and pyrophosphate and by cyanide but not by urethan. Catalysis is maxi- 
mum in acetate buffer. Ferrous ion, although itself oxidized, catalyzes most effectively in 
phosphate butter. Its action is not inhibited by the above-mentioned agents or by others which 
form stable complexes with it. Both Fe ions catalyze oxidations in liver and kidney pulp as 
in brain. Ferric ion is inactive toward spleen, and spleen (or hemoglobin) inhibits the ferric- 
induced oxidations of brain. Cu, Mn, Zn, Ni and Co do not increase O usage. 

FELIx SAUNDERS (Chem. Abstr.). 


o-Phenanthroline as Accelerator of Brain-tissue Oxygen Consumption. Panimon, Frieda, Horwitt, 
M. K., and Gerard, R. W. [J. Cellular Comp. Physiol., 17, 17-29 (1941); cf. preceding 
abstract.) 
o-Phenanthroline and ferrous o-phenanthroline accelerate the O consumption of brain pulp 
in final dye cencentrations as low as 2 X 10-* M. The optimum concentration 2 X 1o-* M, 
triples O uptake over a 2-hour period and initially accelerates the rate 6-10 times. Added 
substrate (glucose) does not enhance the acceleration. Co, Ni and Cu complexes of o-phenan- 
throline produce no acceleration. The Zn complex produces a small one. O consumption of 
kidney, liver and muscle pulp is accelerated as much as is that of brain pulp; that of spleen 
pulp is not increased. Spleen, erythrocytes or hemoglobin depress the positive dye action on 
other tissues. a, a’-Bipvridyl and its ferrous salt also increase O uptake. Ferrous o-phenan- 
throline acts as such; the free dye possibly combines with tissue Fe before acting. 
FELIX SAUNDERS (Chem. Abstr.). 


Iron tn the Brain. Gold, P., and Horwitt, M. K. [Elgin Papers (Elgin State Hospital, 1), 4, 
241-4 (1941).] 

The brains of patients with dementia praecox, general paresis, cerebral arteriosclerosis and 
without psychosis, contained 15°9-26'5 (av. 20) mgm. of Fe per 100 gm. of dried cortical sub- 
stance. The variability from specimen to specimen as well as from area to area was so large 
that no diagnostic significance could be attached to the data. The “ available ” Fe (extracted 
by dipyridyl) content was also extremely variable. H. L. Mason (Chem. Abstr.). 


An Evaluation of the Physical and Mental Capabilities Following Removal of the Right Cercbral 
Hemisphere. Karnosh, 1.. J., and Gardner, W. J. (Cleveland Clin. Quart., 8, 94-106 
(1941).] 

Following removal of the right hemisphere, four patients showed the following characteristics: 
Hemiplegia of left side, lower extremities being less affected than upper; loss of symmetrical 
movement at left angle of mouth, but not elsewhere ; no alteration in speech as motor perform- 
ance ; loss of 2-point sensation on left side except on face ; perception of moving tactual stimulus 
as dull pressure and loss of ability to localize it; and absence of discomfort except for pain in 
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attempting to straighten spastic fingers. Disorientation and delusions were absent, and mental 
tests showed no abnormalities. However, personality became unstable, concentration became 


difficult, and patients were unable to adjust to life’s responsibilities. 
E. S. PrimorF (Psych. Abstr.). 


The Mechanism of Cerebellar Disorders of Locomotion in Dogs. Schmelkin, D. G. [Probl. mot. 
Nevrol. Psikhiat., No. 8, 41 ff. (1940).] 

The locomotion in decerebellated dogs, after removal of all elements connected with disorders 
of equilibrium, was investigated. Epileptic seizures were induced by freezing restricted areas 
of the cortex. In 5 out of 8 dogs “ stationary running ” during the seizures was of a co-ordinated 
nature, while in the other 3 dogs it was irregular and characterized by dissociated movements 
in each extremity. The author concludes that the associated activity in the ‘ stationary 
running '’ in decerebellated dogs is carried out with the same regularity of the rhythmic sequence 
as in normal dogs. This was also observed the day following extirpation of the cerebellum, 
that is when there was complete loss of function and no signs of compensation for the lost cere- 
bellar activity. It is therefore suggested that in the disorders of normal locomotion in decere- 


bellated dogs, the chief role is played by those agents which do not participate in ‘‘ stationary 
running.” M. KELLER (Psychol. Abstr.). 


Effect of Acoustic and Olfactory Stimuli upon Optic Chronaxie. Bogoslovsky, A. L. (Bull. Biol. 
Med. exp. U.R.S.S., 8, 387-9 (1939).] i 

(1) Rheobase rises in darkness, falls in light ; chronaxy remains at the same level. (2) With 
18 minutes’ acoustic stimulation both rheobase and chronaxy show a rise, which continues for 
. the rheobase 25-30 minutes after cessation of the sound. Gradually both return to the initial 
values. (3) Bergamot oil raises both values; indol raises rheobase slightly, while lowering 
chronaxy. This difference is possibly due to the fact that the former acts on the sympathetic, 
the latter on the vegetative nervous system. H. L. ANSBACHER (Psychol. Abstr.). . 


Effects of Inorganic Lons on the Respiration of Brain Cortex. Canzanelli, Attilio, Rogers, Gertrude 

and Rapport, David. [Am. Journ. Physiol., 185, 309-15 (1942); cf. C. A., 88, 87617, 4). 

The influence of inorganic ions on the O consumption of guinea-pig brain in vitro was studied. 

K stimulates respiration in concentrations as low as those present§n mammalian serum. The 

optimum concentration appears to be about o'04 M. K doés not stimulate except in the presence 

of at least o'}02 M Na. Low concentration of Na is not in itself depressing to respiration. Hyper- 

tonicity of the medium tends to depress respiration. Li stimulates respiration in concentrations 

greater than o'or m. In a medium fully balanced as to inorganic ions, the respiration is the 

same as in a solution containing Na as the only cation. Ca and K appear to be the only cations 
that exercise a controlling influence on respiration. E. D. WALTER (Chem. Abstr.). 


The Prevention of Sensory Neuron Degeneration in the Pig, with Special Reference to the Role of 
Various Liver Fractions. Wintrobe, Maxwell M., Mushatt, Cecil, Miller, Joseph L., jun., 
Kolb, Lawrence C., Stein, Harold J., and Lisco, Hermann. [J. Clin, Investigation, 21, 
71-84 (1942).] 

* Abnormal gait and degenerative changes in peripheral nerves, spinal ganglia and the pos- 
terior funiculi of the spinal cord developed in pigs deficient in factors other than thiamine, 
riboflavin and nicotinic acid but did not occur when desiccated whole liver or brewers’ yeast was 
fed. Wheat germ together with alfalfa meal was not as effective in preventing sensory neuron 
degeneration as liver or yeast. Asaresult of testing the several fractions of liver obtained during 
the manufacture of the anti-pernicious anemia extract it was found that the fraction used in the 
treatment of pernicious anemia was most effective in preventing the degeneration, but large 
amounts were required. J. B. BRown (Chem. Abstr.). 


° 


Civilian Population Suffers Small Psychological Damage. Gillespie, R. D. (N.Y. St. J. Med.o 
41, 2347-9 (1941).] 

Fewer days were lost by English workers during the blitz than in normal times. Very few 
heuroses are attributable to war conditions. The problems of both children and adults are 
mainly the same as in peacetime, and to both satisfaction of everyday needs is more important 
than fear of death. Children are remarkably unaffected by air raids. Psychological trauma 
during a raid is manifested by panic, confusion, and ensuing amnesia, immobility, or physical 
Symptoms of fear. Neurotics may become conspicuously courageous if given opportunities to 
Overcome inferiority feelings. Disorganization rather than fright produces a breakdown after 
tragedy or terror, hence, to avoid a remote reaction prevent rumination, Functional somatic 
Symptoms may appear after several weeks. Disorganization of routine is the most devastating 
factor for both evacuated and stay-at-home children. M. E. Morse (Psychol. Abstr.). 


Mental Breakdowns in Army Avoided by Strict Tesis. Gillespie, R. D. (N.Y. St. J. Med., 41, 
2346-7 (1941).] 

_ This editorial draws on Gillespie’s 1941 Salmon Lecture, in which he stresses the remarkable 

infrequency of neuroses in the R.A.F., duc to rigid selection aud a professional attitude toward 
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work. Neuroses are also almost unknown among army doctors. Shelter life helps to prevent 
neuroses through sharing danger and providing companionship. . Apathy among exhausted 
soldiers and civilians whose lives are completely disorganized is the result of thwarting the 
instincts of self-preservation and activity. Psychiatrists should warn politicians of the threat 
to civilization through thwarting the activity instinct of a large part of the world, because 


following apathy will come rebellion and delinquency on an international scale. 
M. E. Morse (Psychol. Abstr.). 


The Rorschach Test in Diagnosis of Psychoses and Psychonecuroses. Weil, A. A. ‘J. Maine Med. 
Ass., 82, 35-9 (1941).] 

The author sketches briefly the nature of the Rorschach test, the scheme of scoring and inter- 
pretation. He discusses the ‘* experience-type’’ as shown by Rorschach responses: extravert, 
introvert and ambiequal. ‘‘ The neurosis of the introvert is neurasthenia and psychasthenia. 
The neurosis of the extravert is hysteria. The neurosis of the ambiequal is compulsion neurosis.” 
In schizophrenics ‘‘ the predominance of movement answers indicates introversive, paranoid 
cases. The predominance of color answers shows the motor excited catatonic types, and if 
aH movement answers are absent, the hebephrenic type.” Unique aids the test offers the 
psychologist, psychopathologist, and psychoanalyst are described. In cases of apparent cure 
of schizophrenia by shock treatment, the Rorschach psychogram still shows schizophrenic 
features. An example of an epileptoid diagnosis indicated correctly in a known schizophrenic 


illustrates the value of the test for treatment as well as diagnosis. 
R. E. Horowitz (Psychol. Abstr.). 


2. Pharmacology and Treatment. 


Cooling Drugs and Cooling Centers. Rosenthal, F. E. |J. Pharm., 71, 305 (1941).] 

In rabbits the injection of 1 y picrotoxin or o-o1-0-07 y aconitine into the infundibular 
region produces a fall of several degrees in temperature, accompanied by cardiac symptoms due 
to central vagal stimulation. The cooling effect of picrotoxin is suppressed by phenobarbital 
and by paraldehyde, but picrotoxin annuls simultaneously the fall in temperature produced by 
these drugs. In other kinds of experimental temperature fall (Ca narcosis, aconitine) picrotoxin 
shows an additive or even fiotentiated cooling effect. The experimental evidence favors the 
existence of temperature-lowering centers. L. E. G. (Chem. Abstr.). 


Variations of Glutathtonemsa during Insulin Shock in Dementia Praecox. Laignel-Lavastine, 
Bonnard, Y., Bouvet, M., and Asuad, J. (Bull. acad. méd., 128, 439-44 (1940).J 
The metabolism of glutathione after insulin treatment in schizophrenics is discussed, with 
particular reference to tests for functional variations when the blood contains sulfhydryl com- 
pounds. In the tests free SH in blood was determined by means of (I), with starch indicator. 
R. P. E. Horr (Chem. Abstr.). 


A Simple Method for Prolonging Therapeutic Insulin Coma. Wortis, Joseph, and Korr, Irvin M. 
[Proc. Soc. Exptl. Biol. Med., 49, 128-30 (1942).] 
A heavy dose of insulin is administered, and then a 5 per cent. glucose solution is given by 
slow continuous intravenous injection at such a rate that the blood sugar is maintained between 
35 and 40 mgm. per cent. L. E. GiLsonN (Chem. Abstr.). 


Mechanism of Insulin Convulsions ; (1) Significance of Serum Electrolytes ; (2) Effects of Breatk- 
ing Atmospheres Varying Widely in Oxygen, Nitrogen and Carbon Dioxide Content. Mc- 
Quarric, Irvine, Ziegler, M. R., and Stone, W. E. (Chinese Med., J. 58, 1-25 (1940); 
cf. C. A., 3A, 1075°.] 

Data from 93 experiments with dogs revealed no relationship between convulsive reactivity 
and the levels of the various serum constituents other than glucose. Insulin convulsions in 
the dog were, however, decreased by reducing the O, or by increasing the CO, content of the 
air. When no insulin was administered breathing a gas mixture of 88-95 per cent. N, and 
12-15 per cent. O, caused reduction in K and inorganic P, but no other electrolyte changes. 
Air containing 10-15 per cent. CO, had no effect on the K, but caused a rise in inorganic P. 
Both types of atmosphere change caused hyperglucemia. No support for the anoxic theory 
of insulin convulsions is obtained. Ws. H. AporpLH (Chem. Abstr.). 


Cerebral Blood Flow and Brain Metabolism During Insulin Hypoglycemia. Himwich, H. E., 4 
al. [Amer. J. Physiol., 182, 640 (1941).] 

The cerebral arterio-venous O difference and cerebral blood flow were determined on patients 
with schizophrenia during insulin hypoglucemia. The changes in blood-flow during bypo- 
glucemia uncomplicated by convulsions usually show a slight diminution, averaging 7 per cent. 
A decrease in the arterio-venous O difference during insulin hypoglucemia is caused by an 
impaired cerebral metabolism which may be reduced to about a quarter of the original value. The 
injection of glucose during hypoglucemia has no marked effect on the brain blood flow, but the 
arterio-venous O difference increases. Lactate and pyruvate are not as effective as glucose in 
restoring brain metabolism. ED. WALTER (Chem. Abstr). 
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The Effect of Insulin on the Metabolism of Carbohydrate Components tn the Cerebral and Muscular 
Tissues. Komisarenko, V. P., and Marchuk, R. Ya. ‘Problemy Endrokrinol. (U.S.S.R.), 
5, No. 3, 28-35 (1940).] 

‘Cerebral tissue of dogs absorbs greater amounts of sugar from blood than does muscle tissue. 
The decrease of sugar in arterial blood after administering o-5 and 10 units of insulin per kgm. 
of weight during two hours does not decrease the amount of sugar absorbed from blood by these 
tissues.: Only after 2-5 hours and especially at the height of insulin intoxication does the 
absorption of sugar by both brain and muscle decrease sharply as a result of the administration 
of ro units of insulin per kgm. of weight. Cerebral tissue discharges less lactic acid into the 
blood stream than does muscle. After injection of o'5 and ro units of insulin per kgin. both the 
lactic acid content of arterial blood and the discharge of lactic acid by the muscular tissues 
increase. During the height of insulin intoxication the lactic acid content of blood decreases . 
and reaches its initial value. The discharge of lactic acid by the cerebral tissue does not change 
during the initial 1-5 hours after administration of 0-5 unit of insulin. It increases slightly 
after administration of ro units of insulin, and after 2 and 2-5 hours the cerebral tissue absorbs 
lactic acid from the blood. The decrease of blood sugar after administration of insulin is due, 
not to the decrease of the discharge by the liver, but to the increased absorption by the tissues, 
probably in connection with the increase of the permeability of the cell elements. The increase 
of the lactic acid in blood and its discharge by the muscles after administration of insulin is due 
to a compensatory discharge of adrenaline. Insulin has a smaller effect on the permeability 
of cerebral tissue than on that of muscular tissue. The sharp decrease of sugar consumption 
by both the cerebral and muscular tissues after 2-5 hours is due to the sharp decrease of the 
sugar content in arterial blood. W. R. Henw (Chem. Abstr.). 


The Metabolism of the Brain Before and After Insulin and Metrazole Shock Therapy as Measured 
by the Carbon Dioxide and Oxygen Content of the Blood. Horwitt,M. K., Liebert, E., and 
Wiltrakis, G. [Elgin Papers (Elgin State Hospital, Ill.), 4, 108-15 (1941).] 

Determination of arterial-venous differences of CO, and O content gives inconsistent results 
and is not a suitable means for testing current theories regarding O utilization after modern 
shock treatments of schizophrenia. H. L. Mason (Chem. Abstr.). 


Experimental Convulsions. (1) Htsto-pathological Changes in the Central Nervous System of the 
Monkey on Injection of Metrazole. Musaelyan, S. H. [Arch. sci. biol. (U.S.S.R.), 59, 
No. 3, 97-103 (1940).] 

A 10 per cent. solution of metrazole in doses of 0°25-0°7 c.c. per kgm. body weight causes 
prolonged fatal convulsions. Death is due to subarachnoidal hemorrhages in the brain. The 
acute intoxication causes diffuse degenerative lesion in the central nervous system. 

T. Laanes (Chem. Abstr.). 


The Bases and Results of Insulin Shock and Metrazole Convulsion Treatment of Schizophrenia. 
Bingel, A. [Sitzber. physik.-med. Soz. Erlangen, 71, 228 (1939).] 


4 Neuropathologic Study of Six Cases of Psychoses Treated with Metrazole. Weil, Arthur, and 
Liebert, Erich. (Trans. Am. Neurol. Assoc., 66, 162-4 (1940),] 

In 6 psychotic patients treated with metrazole shocks and who died (of pulmonary or cardio- 
vascular-renal disease) 2-10 months after the last injection, autopsy revealed brain changes 
similar to those previously observed in rabbits receiving metrazole injections. The changes 
consisted of marked hypertrophy and hyperplasia of astroglia and, to a lesser degree, of micro- 
glia. ° @iarion Horn (Chem. Abstr.). 


Changes in the Brain after Metrazole and Camphor Convulsions in Animal Experiments. Rotter, 
Wolfeang, and Krug, Paul. (Arch. Psychiat. Nervenkrankh., 111, 380-96 (1940).] 
l WARREN M. SPERRY (Chem. Abstr.). 
The Neurohistopathology in Monkeys Resulting from a Series of Metrazole Convulsions and Insulin 
Comas. Finley, Knox H., and Brenner, Charles. [Trans. Am. Neurol. Assoc., 66, 181 
(1949).] 

In monkeys subjected to a series of metrazole convulsions, the brains showed small foci in 
the cortex where the nerve cells had disappeared and a mild proliferation of the astrocytes was 
present. In monkeys subjected to insulin comas, the chief histological findings in the brain 
were various types of ganglion cell changes, pseudolaminar falling out of the nerve cells in various 
parts of the cortex, with a marked reaction on the part of the glial elements, particularly the 
astrocytes. MARION Horn (Chem. Abstr.). 


The Electrocardiographic Changes Observed During Artificially Produced Convulsions. Lieberman, 
Alan A., and Liebert, Erich. [Illinois Med. J., 80, 420-6 (1941).] 

Tracheotomy was performed in rabbits under light ether anesthesia. After the effects of 

the ether had worn off the rabbits received intravenous injections of 10 c.c} oper cent. curare 


642 . BIBLIOGRAPHY AND EPITOME. [Oct., 


followed by 0-3-0°7 c.c. 10 per cent. metrazole. In some experiments the metrazole was adinini- 
stered during deep ether anesthesia in rabbits. Severe disturbances of the action current of the 
heart are demonstrable after the intravenous administration of convulsant doses of metrazole 
in an experimentally curarized animal. These very profound disturbances of the electro- 
cardiogram are brought about by a central stimulation and overstimulation. This effect can 
be completely abolished or markedly reduced by ether anesthesia. Although all the changes 
observed were rather transient in appearance, they were so severe and drastic that they led to 
alternans disturbances, fatal paroxysmal] tachycardia and even auricular fibrillation. Thujone 
acted in a similar but less drastic manner than metrazole in producing electrocardiographic 
disturbances in the curarized rabbit. RutH BERGGREN (Chem. Abstr.). 


Action of Aminoacetic Acid in Preventing Convulsions Produced by Metrazole. Pollock, Lewis J., 
Finkelman, Isidore, and Tigay, Eli L. (Proc. Soc. Exptl. Biol. Med., 49, 159-62 (1942).) 
Aminoacetic acid (glycine) affords some protection against convulsions produced by intra- 
venous injection, but its action in such cases is insignificant compared to that of pyridine, nico- 
tinamide and phenylcinchoninic acid. Aminoacetic acid affords marked protection against 


convulsions produced by metrazole given subcutaneously. 
l L. E. Gitson (Chem. Abstr.). 


Comparative Anticonvulsant Activities of 1-diethyl-acetyl-5, 5-cyclopentamethylene biuret, Sodium 
Diphenylhydantoinate and Sodium Pentobarbital in Mice. Anderson, H. H., and P'an, 
S. Y. [Proc. Soc. Exptl. Biol. Med., 4, 611 (1941).] 

None of the above compounds saved the lives of mice given lethal doses of cocaine, although 
the biuret derivative (I) prevented convulsions in most cases. (I) prevented convulsions and 
death after lethal doses of picrotoxin and strychnine. Dilantin gave no protection against 
picrotoxin but saved 50 per cent. of the mice given strychnine. Na pentobarbital gave no 


protection against strychnine and saved 50 per cent. of the mice given picrotoxin. 
L. E. Gitson (Chem. Abstr.). 


The Action of Quinine Methochloride and Erythroidine in Human Subjects and a Method for Its 
Quantitative Determination. Harvey, A. M., Landis, E. E., Masland, R. L., and Wigton, 
R. S. [Trans. Am. Neurol. Assoc., 66, 154-7 (1940).] 

After intravenous injection of 10-15 mgm./kgm. of quinine methochloride (I) or 16-18 
mem.jkgm. of 6-erythroidine (II) in man, the typical picture of partial curarization became 
evident. Ptosis of the eyelids appeared first, with weakness of the extrinsic ocular muscles. 
This was soon followed by weakness of the masticator muscles and tongue, accompanied by 
difficulty in talking. In patients showing spasticity or extrapyramidal rigidity, there was 
usually considerable reduction in the degree of tonic muscle contraction. The action potential 
of the abductor digiti quinti muscle in response to maximal stimulation of the ulnar nerve was 
considerably altered by the administration of (I) or (II). The response to a single nerve stimulus 
was 10-20 per cent. smaller than that recorded before administration of the drug, and this single 
response was followed by-a depression reaching its maximum in about 400 msec. and lasting 
for over two minutes. When a second stimulus was given at this interval, the response was only 
half that of the first potential. When the nerve was stimulated repetitively at a rate of 10-15 
per second, the successive spike heights showed an exponential decline to 40—50 per cent. of their 
original Value, and then remained fairly constant. The electrical changes were in every way 
similar to those obtained by Brown (1938) in a study of the actions of curarine in the cat. The 
clinical symptoms, and the depression following a single response, usually disappeared within 
20—30 minutes of injection of (I) or (II), but the inability of the muscle to maintain a tetanus 
persisted for a longer time. Unfawourable reactions to (I) and (II) have been few and transitory. 
Both drugs caused drowsiness, and (II) led in one patient to a period of disorientation and con- 
fusion similar to that sometimes produced by barbiturates. (I) Led to severe abdominal cramps, 
with nausea and vomiting, on two occasions. There was no change in pulse rate of blood pres- 
sure. It is suggested that (I) and (II) may prove useful as curarizing agents, and that the study 
of their effect on muscle action potentials may provide a method for quantitative study of the 
degree of curarization. Oral administration of (1) has been found effective in animals, and is 
being tried in man. Marion Horn (Chem. Abstr.). 


Central Effect of Curare. Euler, U. S. v., and Wahlund, H. [Acta Physiol. Scand., 2, 327-33 
(1941).] 

Intracisternal injection of pot. curare as well as of purified curarine chloride raises blood 
pressure and increases respiration in the cat. Prolonged action of large doses leads to paralysis 
of the respiratory and vasomotor centres. Continuous local or generalized convulsions are also 
produced by curare administered by intracisternal or intralumbar injection. Central stimulation 


of the vagus is caused by injection of curare into the internal carotid. 
S. Morcutis (Chem. Abstr.). 


The Chemistry of Anticonvulsant Substances. Putnam, Tracy J., and Merritt, H. Houston. [Trans. 
Am. Neurol. Assoc., 66, 78—80 (1940).] 
The hypothesis that convulsions are, at least in part;chemical( phenomena is supported by 
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the facts that seizures can be excited in predisposed subjects (or areas of the brain) by hypo- 
glucemia, oxygen deficiency, picrotoxin,.metrazole or shift in blood pH, and that seizures can 
be inhibited (in some cases of petit mal) by excess of CO, or of glucose and insulin, and (in some 
cases of grand mal) by anticonvulsant drugs. A shift in the acidity of-the milieu of the nerve 
cells may become a decisive factor in production of convulsions. Synthetic compounds which 
have been found by Putnam and Merritt to inhibit convulsions (C. 4., 84, 80555) are all lipo- 
soluble and have a slow solubility in water at neutrality ; this suggests that they are capable of 
penetrating cell membranes. The great majority of them are composed of a terminal phenvl 
ring (rarely two) joined to a CO or SO or oxine group through one (rarely two) atom, usually 
of a carbon radical. A double bond is included in a ring (such as the malonyl or glycoly! urea 
nucleus), or it is linked to an alkyl or aromatic nucleus. The chemical formulas suggest that 
all these compounds are easily broken down, perhaps within cells, to form stable acids, usually . 
aromatic. The hypothesis is tentatively advanced that such breakdown within cells is the 
mechanism of the anti-copvulsant effect. (In the discussion, S. Bernard Wortis reported that 
sodium 5, 5-diphenylhydantoinate, one of the anti-convulsants studied by Putnam and 
Merritt, stimulated the consumption of oxygen by brain tissue in vitro, while phenobarbital, 
bromides, sodium-amytal and morphine all diminished oxygen consumption.) 
MARION Horn (Chem. Abstr.). 


Effect of Electric Convulsive Therapy on Memory. Zubin, J., and Barrera, S. E. (Proc. Soc. 
exp. Biol., N.Y., 48, 596-7 (1941).] 

Ten patients were taught paired word associates before treatment, and retention was tested 
after shock therapy by recall, relearning, and recognition methods. Control series were learned 
and tests of retention given a week before treatment. In the experimental series there is no 
Significant saving, though learning ability is not impaired ; recall and recognition scores also 
yield evidence of memory loss. Shock affects material learned immediately before shock more 
than that learned less recently. H. Peak (Psychol. Abstr.). 


Effects of Morphine and its Derivatives on Intermediary Metabolism. I. Influence of Morphine, 
Codeine, and Thebatne on the Activity of Several Dehydrogenases and on the Respiration of 
Rat Cerebrum. Seevers, M. H., and Shideman, F. E. [J]. Pharm., 71, 373 (1941).] 

The action of lactic, citric and glucose dehydrogenases from animal tissues was inhibited by 
0°06—0°24 per cent. of morphine. Succinic and ethanol dehydrogenases were not affected. 
Codeine and thebaine in the same concentrations did not affect any of the above enzymes. 
Morphine, 0'12 per cent., had no effect on the O uptake of rat cerebrum without added substrate 
or with added citrate, succinate, fumarate and malate, but decreased the O uptake in the presence 
of added glucose, lactate, pyruvate and a-ketoglutarate. 


II. Influence of Thiamine Deficiency on the Respiration of Skeletal Muscle ‘and Cocarboxylase 
Content of Tissues of Normal and Chronically Morphinized Rats. [Ibid., 383.] 

The addition of morphine or pyruvate, or both together, causes a marked increase in the 
no-substrate O uptake of normal rat muscle. The addition of pyruvate to chronically. mor- 
phinized rats’ muscle causes a much smaller increase in O uptake. Thiamine-deficient muscle 
shows an even smaller O uptake in the presence of pyruvate. The increase in the O uptake of 
normal muscle resulting from the addition of cocarboxylase after addition of pyruvate was 
. entirely lacking in both thiamine-deficient and chronically morphinized muscle. The cocar- 
boxylase content of brain, liver and skeletal muscle was not significantly changed by chronic 
poisoning with morphine, codeine or phenobarbital. L. E. Gitson (Chem. Abstr.). 


The Barbsturates and the Liver. Richards, R. K., and Appel, M. [Anesthesia and Analgesia, 20, 
64 (1941).] 

A study of the toxic effect of barbiturates on livers of dogs, mice, rabbits and monkeys 
indicated that some fatty infiltration occurred, but was of a transitory nature and could be 
prevented by feeding dextrose. It occurred most frequently when the barbiturates were 
administered. The action of long-acting barbiturates was not influenced appreciably by damag- 
ing the liver with CHC1,, CCl, or by making fatty changes from feeding a choline-free diet. In 
a latter case the animals, however, appeared to sleep a bit longer. The action of short-acting 
barbiturates was considerably increased by liver impairment. 

G. H. W. Lucas (Chem. Abstr.). 


Studies on Barbtturates. XXV. The Effect of Vitamin C Level on Barbiturate Depression in 
Guinea-pigs. Green, Melvin W., and Musulin, Rade R. [J. Am. Pharm. Assoc., 80, 
613-16 (1941); cf. C. A., 34, 3822; 85, 2217.) 

There is a correlation between the vitamin C level and the response produced by pheno- 
barbital or pentobarbital in guinea-pigs ; the higher the vitamin level, the less the depression 
produced by the barbiturates. Frequent administration of these two barbiturates to guinea- 
pigs did not cause a depletion of vitamin C from the tissues. It is suggested that the most 
likely cause for the effect of vitamin C level on barbiturate depression is the altered general 
metabolism produced by the lack of this vitamin rather than an effect produced in major degree 
by direct conjugation. A. PAPINEAU-COUTURE (Chem. Abstr.). 
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The Antagonism between Cycliton and Sodium Barbital. Algostino, Elsa. (Arch. intern. prar- 
macodynamte, 68, 436-48 (1939) ; Chem. Zentr., 1, 2978 (1940).] 

When injected intravenously into mice cycliton was somewhat more toxic than Na barbital. 
When the two substances were used together in ratios ef 3: 1, 2 : 2 and 1: 3 the mortality of 
the animals showed that at low concentrations the cycliton was antagonistic in effect to Na 
barbital, while at high concentrations the effects of the two preparations were additive. 

M. G. Moore (Chem. Abstr.). 


Colorimetric Determination of Some Barbiturates in Urine and Blood. Belentts’ka, D. S. (Ukrain. 
l Gosudarst. Inst. Eksptl. Farm. (Kharkov), Konsul’tatsionnye Materialy, No. 3, 72-4 (1939).} 

The determination is based on the color reaction of barbiturates with Co salts in alkaline 
solution in anhydrous alcohol. To 10 ml. of blood or urine add 10 ml. of CHC1,, shake the mixture 
in a separatory funnel for 5 minutes and let stand until the layers separate. Remove the CHC), 
layer to another separatory funnel, add 1 ml. of diluted HCl and 2 ml. distilled water, and shake 
for 2-3 minutes. Filter the colorless CHCl, layer and evaporate the filtrate on a water bath 
to 2 ml. To the residue add from a micropipet o-2 ml. of 1 per cent. Co(NO ;), and o-2 ml. of 
5 per cent. piperidine solution (a violet color is obtained, the intensity depending on the amount 
of the substance under investigation). A similar solution with a known content of the prepara- 
tion is used as a standard. To determine Na evipan, which produces a turbid solution under 
these conditions, extract with CHCl, from an acid solution. The sensitivity of the reaction 
with respect to evipan is considerably less than that with respect to barbital. 

W. R. HENN (Chem. Abstr.). 


Morphine and Barbiturates in the Brain. Favarger, P. (Arch. intern. pharmacodynamic, &, 
427-31 (1940).] 

Examination of the brain in cases of morphine poisoning showed only traces of the drug, 
more in the central nuclei than in the hemispheres. After death from barbiturate poisoning, 
the central nuclei contained much more of the drug than the hemispheres. 

M. L. C. BERNHEIM (Chem. Abstr.). 


Treatment of Acute Barbital Poisoning. Bouckaert, J. J., and Marri, R. [Arch. intern. phar- 
macodynamie, 84, 461-75 (1940).] 

The mortality of guinea-pigs injected with 0-4 gm. Na diethylbarbiturate was 70 per cent., 
but when the drug was given with veritol the deaths were only 35 per cent. Benzedrine, picro- 
toxin and cardioton were also effective. Other drugs had no effect and strychnine increased 
the mortality. M. L. C. BERNuEIM (Chem. Abstr.). 


The Role of Pscrotoxin tn the Treatment of Acute Barbiturate Poisoning. Richards, R. K., and 
Menaker, J. G. [Anesthesiology, 8, 37-48 (1942).] « 

Picrotoxin is useful in the treatment of barbiturate poisoning. No evidence of organic 
damage has been found, even after the administration of very large doses of picrotoxin, provided 
it has been done with the necessary care. The difficulty of a statistical evaluation of the results 
is outlined, and a clinical study of the technique and the limits of picrotoxin therapy are presented. 

RUTH BERGGREN (Chem. Abstr.). 


The Arousal Effects of Picrotoxin and Coramine in Avertin Narcosts. Maloney, A. H. ({Arch. 
intern. pharmacodynamie, 64, 432-44 (1940).] i 
Death can result from avertin poisoning either immediately or after several days. The 
delayed deaths are caused by secondary visceral lesions. Picrotoxin hastens arousal from the 
anesthetic, but coramine delays it. M. L. C. BERNHE|M (Chem. Abstr.). 


The Effect of Alcohol on Mental Activity. Wechsler, David. (Quart. J. Studies Alc., 2, 479-55 
(1941).] 

A comparison was made of the scores on Wechsler-Bellevue intelligence tests of 16 chronic 
alcoholics, aged 36—42, of 13 chronic alcoholics aged 45-55, of 100 normal control subjects aged 
35-39 and of 60 normal control subjects aged 45-49. None of the alcoholic subjects was psychotic. 
The results indicated that older alcoholic persons are significantly inferior to younger alcoholic 
persons in certain types of mental activity, notably those involving logical analysis and organiza- 
tion. This deterioration with age was far less marked in the non-alcoholic controls. 

MARION Horn (Chem. Abstr.). 


Astalysts of the Subjective Responses of Psychoneurotic Patients to the Intramuscular Administra- 
tion of Adrenaline, Mecholyl (Acetyl-B-methylcholine) and Saline. Lindemann, Erich, and 
Finesinger, Jacob E. (Trans. Am. Neurol. Assoc., 66, 147-50 (1940).] 

Forty psychoneurotic patients showed variability in somatic sensations and emotional states 
after intramuscular injection of 1 c.c. of 1 : 1000 adrenaline (I) and 25 mgm. mecholy] (II). The 
most striking sensations reported after (1) were heart-pounding (70 per cent. of the cases), 
trembling (55 per cent.), nervousness (38 per cent.), shaking of the legs (70 per cent.). After (I) 
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the symptoms most frequently reported were sense of general heat (58 per cent.), feeling of dis- 
comfort (57 per cent.), difficult breathing (45 per cent.), fullness and warmth in the head (35 
per cent.), perspiration (30 per cent.) and dizziness (28 per cent.). Patients became more com- 
municative after (II), less communicative after (II). A euphoric effect was noted in 24 patients 
receiving (II), and a depressant effect in only 2 receiving (II). After (I), on the other hand, 30 
per cent. of the patients felt depressed, worried or angered, and none felt happy. Control 
saline injections produced depression in one patient, vague weakness in 18 per cent., relaxation 
in 15 per cent., sleepiness in 13 per cent. MARION Horn (Chem. Abstr.). 


Nature of Myasthenia Gravis. The Intva-arterial Injection of , Acetylcholine, Prostigmine and 
Adrenaline. Harvey, A. M., and Lilienthal, J. L., jun. (Bull. Johns Hopkins Hosp., 
69, 566-77 (1941).] : 
In a series of 8 patients with myasthenia gravis, the effects of prostigmine (I), acetylcholine | 
(II) and adrenaline (IIi) were studied after intra-arterial injection (0-5-3-0 mgm., 20-40 mgm. 
and o-4—0°6 mgm., respectively). (I) produced local and then general return of motor power. 
It failed to evoke the local muscle fasciculations and the motor weakness, characteristic of 
injection into normal patients. (II) caused local pain, flushing and sweating, and a powerful 
sustained contraction of the injected muscles. The latter effect was in sharp contrast to the 
transitory weakness evoked in normal subjects. (III) produced a moderate return of local 
motor power in a myasthenic patient with weakness of the hands. The authors suggest that the 
fundamental defect in myasthenia gravis may be a reduction in the normal quantity of proper 
transmitting agent released, or available for release; by the terminal branches of the motor 
nerves at the neuromuscular junction. The reduction in the quantity of transmitter released 
may be masked to a variable degree by an increased sensitivity of the muscle end-plate to the 
transmitting agent. Because of the similarity between myasthenia gravis and partial curariza- 
tion, it is suggested that a circulatory inhibitory substance may cause the primary neuromuscular 
defect ; this substance may arise from the thymus. Z. B. MILLER (Chem. Abstr.). 


The Effects of Intra-arterial Injection of Acetylcholine and Prostigmine in Normal Man. Harvey, 
A. M., Lilienthal, J. L., jun., and Talbot, S. A. (Bull. Johns Hopkins Hosp., 69, 529- 
46 (1941).] 

The effects of acetylcholine (I) and prostigmine (II) upon motor power and neuromuscular 
transmission in the hand of normal man were studied by injection of the drugs into the brachial 
artery. In amounts varying from 10 to 50 mgm. (I) produced profound stimulation of the 
cholinergic nerves, severe pain and a sensation of forceful flexion in the motionless extremity, 
and transient paresis of motor power. In amounts varying from o'I to 1°5 mgm. (11) produced a 
more prolonged paresis of the injected extremity, and many visible fasciculations in the muscles 
of the injected arm. The neuro-muscular block produced by (II) was analysed by means of 
electromyographic studies of the muscle action potentials evoked by supramaximal stimulation 
of the ulnar nerve. ° This block, which appears only after activity of the neuro-muscular junction, 
is dissipated spontaneously and rapidly in most individuals within 100 msec. The neuro- 
muscular block created by (II) is similar in some respects to that observed after partial curariza- 
tion. It is suggested that prostigmine produces weakness by protecting acetylcholine from 
hydrolysis until a paralysing concentration is attained. 

ZELMA BAKER MILLER (Chem. Abstr.). 


Convulsant Action of ee Moussatché, H., and Dias, M. Vianna. [Rev. brasil. Biol. 
(Rio de Janeiro), 1, 457-62 (1941) (in French) .] 
Acetylcholine solutions applied directly to the motor areas of the cerebral cortex of the dog 
produce epileptiform convulsions. This action is potentiated by morphine given intra-peri- 
toneally. L. E. GiLsoxn (Chem. Abstr.). 


The Action of Several Perfect and Imperfect Sympathomimetic Drugs on the Vascular Effects of 
Acetylcholine and Histamine. Barjéty, Maurice, and Kohler, Denyse. [Compt. rend.. soc. 
biol., 185, 161-4 (1941).] 

' Adrenaline, 1-(m-hydroxypheny])-2-(methylamino)-1-ethanol, 1-(p-hydroxypheny])-2- 
(methylamino)-1-ethanol, 1-ephedrine, norephedrine, 3- (methylamino-2-phenyl-2-butanol, 
-aminopropiophenone and y-dimethylamino-butyrophenone have a different action on the 
vasodilatation of acetylcholine from that which they have on the vasodilatation of histamine. 

They diminish the former and augment the latter. FELIX SAUNDERS (Chem. Abstr.). 


The Action of Acetylcholine, Eserine and Other Substances on Some Motor Responses of the Central 
Nervous System. McKastl, R. A., Obrador, S., and Wilson, W. C. [J. Physiol., 99, 
312-28 (1941).] 

E. D. WALTER (Chem. Abstr.). 
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Influence of Glycine on the Intermediary Metabolism of Beri-beri Patients and Its Therapeutic 
Success. Huse, N., Ozi, K., Kodono, Y., Macda, S., Nagao, H., Hatai, R., Kikuti, J.. 
Miyasi, Y.,and Yamamoto, T. [Japan. J. Med. Sci. VIII Internal Med., Pediat. Psychtat., 
5, No. 2; Proc. Japan. Soc. Internal Med., 84, 168-9 (1939) (in German).] 

In some very serious beri-beri cases, even large doses of a highly active vitamin B, preparation 
were ineffective, but a combined B,-glycine ie (ae gm. per day) therapy led to definite improvement. 
3 ALFRED BURGER (Chem. Abstr.). 


Studies of the Detoxication of Local Anesthetics. (II) Measuremenis of the Anticonvulsive Action 
of Calcium Salts. Wastl, H. (Arch. intern. pharmacodynamie, 64, 381—426 (1940).] 
Tbe study of Ca salts which diminish the toxic effect of large doses of local anesthetics was 
continued (cf. C. A., 84, 5179). With procaine-HCl and butyn-SO, a simple proportionality 
holds between the dose of Ca salt and the effect. Ca benzoate, levulinate, salicylate amd lactate 
are relatively less effective when injected separately than when mixed with the drug, but the 
reverse is true of Ca gluconate. Butyn-SO, is more effectively detoxified than procaine-HCl. 
The molecular weight of the anion is not a factor nor is the pH. The effectiveness when injected 
with the drug decreases in the following order : Ca benzoate, salicylate, levulinate, lactate and 
gluconate. With separate injections the order is: Benzoate, gluconate, salicylate, levulinate, 
and lactate. In almost 7,000 experiments Ca salts delayed and shortened the duration of the 
toxic effects following large doses of local anesthetics and the death rate is decreased. Ca 
levulinate is suggested for clinical use. ° M. L. C. BERNHEIM (Chem. Abstr.). 


The Influence of Arsenobensene Preparations on the Retentionof Relapsing Fever Spirochetes [ntro- 
duced into the Cerebrospinal Fluid of Rabbits. Hozyo, Tuguyost. [Folia Pharmacol. 
Japon., 30, 158-68 (Breviaria, 15-16) (1940) ; cf. C. A., 84, 80545, 8.)] 

` The blood of normal rabbits infected with relapsing fever spirochetes retained its power to 
infect mice for 20—120 hours after the injection. In rabbits suffering from meningitis induced 
by injecting 5 per cent. lycopodium in Ringer solution in the cerebrospinal fluid, the fluid retained 
its power to infect mice for 16-120 hours. If neoarsphenamine was given 24 hours after the 
injection was made the blood lost its power to infect mice, but the spinal fluid still retained some 
power to do so. Injecting neoarsphenamine before injecting the rabbits still left the cerebro- 

spinal fluid with about the same infecting power it had in the previous case, but the blood did 

not lose all its power to infect mice, for in a few cases infection of mice was secured. 

G. H. W. Lucas (Chen. Abstr.). 


P 


e 

The Action of Organic Arsenical Preparations on Spirochetal Infections of the Central Nervous 
System. III. The Passage of Arsenic into the Cerebrospinal Fluid after Intravenous 
Injection of 3-Amtno-4-hydroxybenzenearsonic Acid under Varidus*Conditions. Hosyo, 
Tuguyost. [Folia Pharmacol. Japon., 80, 152-7 (Breviaria, 14-15) (1940); cf. C. A. 
34, 80545, &.] 

Twelve hours after injection of this drug in normal rabbits only a trace of As could be found 
in the brain. In the presence of fever or recurring spirochete infection, larger quantities were 
found in the brain and cerebrospinal fluid, and blood concentrations remained higher after 
intravenous injections of the drug. G. H. W. Lucas (Chem. Abstr.). 


The Central Action of Some Nerve Poisons on Intestinal Movements. Hukuhara, Hisahumi. 
[Folia Pharmacol. Japon., 80, 169-80 (Breviaria, 16-17) (1940); cef. C. A., 84, 2068.] 

After ligature of the superior mesenteric artery, injected atropine produces a central stimu- 

lation of intestinal movements in the rabbit. This action was prevented by section of the vagi. 

Phenobarbital and large doses of chloral inhibited this effect. Atropine introduced into the 

fourth ventricle likewise produced an intestinal stimulation. It was shown also that sympathol 

and adrenaline have a central effect, decreasing intestinal movement. 

G. H. W. Lucas (Chem. Abstr.). 


Toxicity of Hypnotics as Affected by Temperature, Thyroxine and Adrenalectomy. Richards, R. K. 
[A nesthesiol., 2, 37 (1941).] 

Dose-mortality curves were constructed and the temperature toxicity coefficients calculated 
for pentothal-Na (I), pentobarbital-Na (II) and paraldehyde (III) in frogs and for I in mice. 
In frogs the toxicity of I and II but not of IIl is higher at 10° than‘at 20°. Possible reasons fut 
these unusual observations are discussed. Stimulation of the metabolism by thryroxine markedly 
increases the susceptibility of frogs to II. The increase in toxicity of I for mice after the tem- 
perature is raised from 22° to 30°-35° is relatively small. However, if metabolic regulation 8 
disturbed by adrenalectomy, an increased susceptibility is observed which becomes particularly 
marked at higher temperatures. The absolute toxicity of I in frogs is about twice as great as i 
mice. R. BERGGREN (Chem. Abstr.). 
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Action of Hypnotics on the Thalamic Centers. (I) Magnesium Sulfate and Gastric Secretion. 
La Barre, Jean, and Kettenmeyer, Georges. (Arch. intern. pharmacodynamie, 66, 305-14 
(1941).] | 

Intravenous injection of MgSO, (150 mgm./kgm.) suppresses gastric hypermotility and the 
secretion of gastric juice normally produced by the injection of insulin, but does not affect the 


hypersecretion caused by histamine. This is probably caused by the action of the drug on 
the hypothalamus. l ts 


(II) Sodium Barbital and Magnesium Sulfate and Adrenaline Secretion. [Ibid., 315-24.] 
Intravenous injection of Na barbital or MgSO, (150 mgm./kgm.) completely inhibits the 
adrenaline secretion resulting from the injection of insulin. This is not caused by a peripheral 
curare-like action, but is the result of pdralysis of the thalamic centers. 
M. L. C. B. (Chem. Abstr). 


The So-called “All or Nothing Law of Narcosis.” Winterstein, Hans, and Derman, Halil. (Arch. 
intern. pharmaco-dynamie, 66, 293—304 (1941).] 
The decrease of excitability of frog nerve treated with urethan or chloral hydrate is propor- 
tional to the concentrations of the drugs. Therefore, the “all or nothing law of narcosis ” 
does not hold. , M. L. C. BERNHEIM (Chem. Abstr.). 


Effect of Sulfonamides in Suppurative Meningitis. (I) Permeability of the Cerebral Meninges to 
Sulfonamides. Taki, Koo. [Oriental J. Diseases Infants, 28, 17-19 (1940).] 

Aseptic meningitis was produced in healthy rabbits of about 2 kgm. body weight by injecting 
o*5 c.c. normal horse serum into the fourth’ ventricle by occipital puncture on the day before the 
experiment. The cerebrospinal fluid (I) was obtained by occipital puncture; the aqueous 
humor (II) wag taken from the limbus of the cornea. The Japanese sulfonamides, Aktisol and 
Yuron, and the sulfanilamides, Gerisen, Lusic, Therapol, Ponsil and Aktiweiss, were used. In 
the oral administration an emulsion of the required amount in 5 per cent.. mucilage was given 
by stomach tube. In healthy rabbits Aktisol, even if injected in large amounts in saline solution, 
does not penetrate into (I). Sulfanilamide passes into (I) in the largest amounts after intra- 
- Muscular injection ; some sulfanilamide is present in (I) one hour after injection; a maximum 

is noted after 3 hours; after 5 hours the amount present corresponds to that found after 1 
hour ; it still continues to pass into (I) after 24 hours. Less sulfanilamide appears in (I) after 
oral administration; the time relations are analogous to those after intramuscular injection. 
The least sulfanilamide appears in (I) after intravenous injection ; the amount is nearly the same 
after 1, 3 and § hours. The amount of Yuron which passes into (I) is smaller than that of 
sulfanilamide ; about the same amounts of Yuron pass into (I) after 1, 3, and § hours. More 
sulfanilamide appears in (I) of rabbits with meningitis than in (I) of healthy rabbits ; the curve 
of penetration is analogous to that of healthy rabbits. Sulfanilamide passes readily into (II). 
The largest amount appears after intramuscular injection. The difference in the amounts 
which have entered (II) after 1 and 3 hours is not as great as with (I). The passage of sulfani- 
lamide into (I) and (II) shows individual differences. Comparatively less Yuron than sulfani- 
lamide passes into (II). The time of penetration of sulfanilamide and Yuron into (II) is nearly 
the same in healthy rabbits and those with meningitis. 


(II) Effect of Sulfanilamide in Meningitis Complicated by Hemolytic Streptococci. [Ibtd., 20~1.] 
(III) The Value of Sulfonamides in Pneumococcal Meningitis. [Ibid., 22-3.] 
Røru BERGGREN (Chem. Abstr.). 


The Pharmacologic Influence of Galvanic Skin Reflexes. Essen, K. W., and Rogge, Kurt. (Arch. 
exptl. Path. Pharmakol., 194, 527-38 (1940).] 

The effects of galvanic stimulation and various drug substances in màn and experimental 
animals were studied. Phenobarbital, prominal, strychnine and synephrine were studied. Skin 
reflex time was retarded by phenobarbital and prominal even with the accelerated skin reflexes 
of Basedow’s disease and thyroid toxicoses. In frogs the locus of action of strychnine was 
central and synephrine acted peripherally. C. J. Carr (Chem. Abstr.). 


Mental Symptoms Following Carbon Disulfide Absorption and Intoxication. Braceland, Francis J. 
(Ann. Internal Med., 16, 246-61 (1942).] 
Acute,CS, intoxication is comparable to the narcotic effects of other gaseous anesthetics. 
Chronic CS, absorption is associated with liver damage and subsequent vitamin B deficiency. 
There is no doubt of the existence of toxic psychosis due to CS, characterized by confusion, com- 
bativeness, hallucinations, delusions and amnesia during the acute attack. CS, probably is an 
inciting agent in individuals predisposed to mental illness. Workers in CS, should have a 
vitamin-rich diet. J. T. Myers (Chem. Abstr.). 


Chemical Prophylaxis of Experimental Poliomyelitis. Schultz, E. W., and Gebhardt, L. P. [J. 
Infectious Diseases, 70, 7-50 (1942).) 

There are a number of chemical agents which, in aqueous solution of sufficient concentration 

and, efficiently applied to the olfactory mucosa in monkeys, induce (a well-defined resistance 
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against later intranasal instillation of poliomyelitis virus. They differ greatly in their power to 
induce this resistance. Certain ones, like a 1 per cent. solution of ZnSO,, require a single appli- 
cation, while others require repeated treatments to provoke a marked and fairly lasting resistance. 
Those preparations that are more protective are those that are more damaging to the olfactory 
mucosa. The resistance provoked may not become effective before 2 or 3 days after application 
of the agents, nor is it active 3 to 6 months after treatment. Reasons are given for doubting 
the practical value of chemical prophylaxis for controlling the natural diseases in man. 
J. H. Lewis (Chem. Abstr.). 


The Changes Produced on the Oxygen and Carbon Dioxide Content of Arterial and Venous Blood 
of the Brain During Diathermy Therapy for General Paresis. Looney, Joseph M., and 
Borkovic, Embrie J. (Am. J. Physiol., 186, 177-81 (1942).] 

E. D. WALTER (Chem. Abstr.). 


Morphological Changes in the Nerve Cells of the Sympathetic Trunk of Frog Caused by Injection 
of Arsenious and Arsenic Acids. Skoblenok, S. (Bull. biol. méd. exptl. U.R.S.S., 8, No. 6, 
489-92 (1939) (in French).] 

Sublethal doses of H,AsO, produce great changes in the structure of the nerve cells. These 
changes take place much more rapidly from H,AsO, than from H;AsQ,. 
: - W. R. Henn (Chem. Abstr.). 


Effects of Vitamin B, in Paralysis Agitans. Joliffe,N. [Tr. Am. Neurol. Assoc., 66, 55 (1940).] 
Trial of vitamin B, in paralysis agitans was made because muscular rigidity and weakness 
are characteristic of the disease and vitamin Bẹ is involved in muscle metabolism. Intravenous 
administration of 50-100 mgm. daily or every other day to 15 cases resulted in objective and 
subjective improvement in 4, and subjective improvement alone in 2. The patients showing 
improvement were ones who had been disabled for less than 3 years and who gave no history 
of encephalitis. Control injections of saline produced no improvement. Vitamin Bę can be 
given intramuscularly. M. Horn (Chem. Abstr.). 


The Response of the Cerebral Cortex to Local A pplication of Strychnine Nürate. Dusser de Barenne, 
J.G., etal. [Am. J. Physiol., 182, 776 (1941).] 
The application of strychnine to the cerebral cortex produces no significant changes in the 
pH or in the concentrations of inorganic phosphate, phosphocreatine, adenyl pyrophosphate or 
hexose phosphates. | E. D. WALTER (Chem. Abstr.). 


Ether Anesthesia and Cerebral Anoxta.' A Study of the Causative Factors tn the Serious Anes- 
thetic and Post-anesthetic Complications. Courville, C. B. [Anesthessol., 2, 44 (1941).] - 
The anesthetic action of Et,O may be described as a progressive and selective narcosis of the 
various levels of nervous function. The ultimate effect may be due, in part at least, to partial 
interference with tissue respiration. Even in deep anesthesia, the cortical motor elements are 
still sensitive to stimuli, which accounts for the occurrence of “ Et,O tremors ” or the more 
malignant ‘‘ Et,O convulsions.” Sudden death under Et,O anesthesia is apparently due to 
excessive depression of the respiratory center or to depression of the cardiac muscle. The 
essential danger in respiratory failure is that Et,O not only depresses the center, but also renders 
it less sensitive to the action of CO, and to impulses coming to the center from the respiratory 
passages. Most of the varied ‘‘ causes ” of “ Et,O convulsions ’’ seem to bear some relation to 
a disturbed tissue respiration. This suggests that anoxemia, in one form or another, is the 
exciting cause of such convulsions. Other complications of Et,O anesthesia are also discussed. 
While much less common than after N,O anesthesia, the identical grouping of the cases of Et,0 
complications and the close resemblance of the consequent manifestations to those after N,O 
seem to warrant the conclusion that such symptoms are likewise due to anoxemia. 
. R. BERGGREN (Chem. Abstr.). 


Conditioned Reflex Therapy of Alcoholic Addiction. III. An Evaluation of Present Results in 
the Light of Previous Experiences with this Method. Voegtlin, W. L., Lemere, W., and 
Bros, W. R. [Quart. J. Stud. Alc., 1, 501 (1940).] 

A cure expectancy of over 64 per cent. may be anticipated from the treatment of alcoholism 
by injecting emetine hypodermically to promote nausea when alcohol is seen, smelled or tasted, 
in order to produce a conditioned reflex of aversion to alcohol. Apomorphine is unsuitable as 
the nauseating stimulus because its emetic and nauseating effect is too brief, because it exerts a 
hypnotic or euphoric after-effect, and because it sometimes produces sudden collapse in alco- 
holics. M. Horn (Chem. Abstr.}. 


The Treatment of Delirium Tremens and Acute Alcoholic Hallucinosis. Silverman, I. J. (Med. 
Ann, Dist. Columbia, 9, 291 (1940).] 
The mortality rate of acute alcoholism is substantial. Intravenous injection of 100 c.c. of 
5 per cent. NaCl, followed by 150 c.c. twice daily, saved a large number of the uncomplicated 
cases. The incidence of lobar pneumonia is decreased. Spinal puncture is unnecessary. 
J.C. Muncn (Chem. Abstr.). 
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Dietetic and Related Studies in Multiple Sclerosis. Brickner, Richard M., and Brill, Norman Q., 
with the assistance of Frances H. Naylor and Kathryn Montgomery. [Trans. Am. Neurol: 
Assoc., 66, 157-62 (1940).] 

An investigation of the life-long dietary habits of 34 patients with multiple sclerosis revealed 
that the patients were poor eaters in general, and had a particularly poor intake of dairy fats. 
Nine attacks occurred in 7 patients following changes in food intake. In 2 cases the attack 
came during a drastic reduction in food intake, but more commonly it occurred during a period 
when the caloric intake was increased (possibly resulting in a low vitamin to B, calorie ratio) ; 
three of the attacks of 2 patients were known to have occurred during periods of excessive 
increase in intake of carbohydrates which were low in vitamin content. Except for 6 advanced 
cases, all patients did well on a corrected dietary regime. MARION Horn (Chem. Abstr.). 


Further Progress in the Treatment of Amyotrophic Lateral Sclerosis with the Tocopherols (Synthetic 
Vitamin E). Wechsler, Israel S. (Trans. Am. Neurol. Assoc., 68, 59-60 (1940); ef. 
C. A., 85, 1843!.] 

Since the last report, 24 patients with amyotrophic lateral sclerosis have been treated with 
vitamin E. Of these, 8 to 10 have shown varying degrees of restitution or recovery, some to 
the point where they may be said to be well. Despite the fact that the majority showed bulbar 
involvement and a few were in terminal stages, none of the patients died, which indicates that 
vitamin E arrested the progress of the disease. Report will be made of studies of gastric, pan- | 
creatic and bile function in relation to oral and parenteral vitamin E therapy, and of creatinine 
studies as an index to the effect of vitamin E administration. It is pointed out that the concept 
of ‘ degenerative disease ” has become meaningless, and that the discovery of the specific 
vitamin deficiency in amyotrophic lateral sclerosis opens up the field of other ‘‘ degenerative 
diseases " to investigation. The wheat-germ oil was tried by Denker on the theory, not sub- 
stantiated, that there might be a therapeutic agent in the vitamin E complex which was not 
present in a-tocopherol itself. Marion Harn (Chem. Abstr.). 


Trypanocidal Activity and Arsenic Content of Human Blood after Administration of Tryparsamide. 
Hawking, F. (Trans. Roy. Soc. Trop. Med. Hyg., 84, 305 (1940).] 

Persons were given an intravenous injection of tryparsamide and measurements were made 
of the power of the plasma to kill trypanosomes of a serum-resistant strain of T. gambiense. 
Immediately after injection trypanocidal activity was absent. It rose to a maximum in 24 
hours and then gradually decreased to an inappreciable amount at 96 hours. Trypanocidal 
activity produced by tryparsamide in blọod was somewhat greater than that previously observed 
.in cerebrospinal fluid, but its time relations were approximately similar. 

E. O. WHITTIER (Chem. Abstr.). 


Trypanocidal Activity and Arsenic Content of the Cerebrospinal Fluid of Sleeping- Sickness Patients 
after she Administration of Tryparsamide. Hawking, F. (Trans. Roy. Soc. Trop. Med. 
Hyg., 84, 269 (1940).] 

The degree of trypanocidal activity produced by tryparsamide in the cerebrospinal fluid of a 
series of patients was insufficient to exert much effect on freshly isolated strains of T. rhodestense. 
Only insignificant degrees of trypanocidal activity were produced in the cerebrospinal fluid by 
neocryl or by undecane diamine. E. O. WHITTIER (Chem. Abstr.). 


+ 


Further Observations on the Treatment of Sleeping Sickness with Neocryl. Acres, I. S. (Trans. 
Rov. Soc. Trop. Med. Hyg., 84, 281 (1940).] 
It is confirmed clinically that the trypanocidal activity of cerebro-spinal fluid is less when 
neocryl is administered than when tryparsamide is used. - E. O. WHITTIER (Chem. Abstr.). 


Antsconvulsive Action of Disodium 2-(4-sulfamidophenyl-azo)-7-acetylamino-1-hydroxynaphthalene- 
3, 6-dtsulfonate (Neoprontosil) in Epileptic Patients. Cohen, Mandel E., and Cobb, Stanley. 
{[Trans. Am. Neurol. Assoc., 6B, 199—202 (1940).] 

Oral administration of neoprontosil led to decrease in incidence of convulsions in 6 out of 9 M 
epileptic patients. The anticonvulsive effect of the drug was associated with its tendency to 
lower the blood pH. There were no toxic symptoms other than slight anemia. 

MARION Horn (Chem. Abstr.). 


Changes in Brain Volume During Anesthesia : The Effects of Anoxemia and Hypercapnia. White, 
J. C., Verlot, M., Selverstone, B., and Beecher, H. K. (Arch. Surg., 44, 1-21 (1942).) P 
Neither swelling of tissue nor congestion of the cerebral vascular tree takes place in cats 
anesthetized with pentobarbital-sodium provided there is an adequate airway. In cats anes- 
thetized with ether there is a slight dilation of the cerebral vessels, but probably not sufficient 
to be significant in man. Anoxemia results in an increase in inter- or intracellular fluid, or both. 

Rise in CO, tension caused engorgement of the cerebral vascular tree. 

Joun T. Myers (Chem. Abstr.). 
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Effect of Amphetamine (Benzedrine) on Fatigue of the Central Nervous System. Simonson, Ernst, 
Enzer, Norbert, and Blankstein, S. S. (War Medicine, 1, 690-5 (1941).] 

Fatigue of the central nervous system consistently decreases the frequency at which flicker 
fusion occurs. Benzedrine sulfate given 3—5 hours before the end of the working day increases 
the flicker-fusion frequency, the increase paralleling the abolition of the sense of fatigue. 

FELIX SAUNDERS (Chem. Abstr.). 


Neuropathologic Changes in Experimental Carbon Disulfide Potsoning in Cats. Ferraro, Armando, 
Jervis, Geo. A., and Flicker, David A. [Arch. Path., 82, 723-38 (1941).] 

In cats exposed to CSg, proliferation of the capillaries and hypertrophy of the blood-vessel 
walls were found, also extensive neurocellular changes involving both cortical and subcortical 
structures. The lesions were most severe in the cerebellar nuclei, where bilateral softening was 
generally found, and in the vestibular nuclei. In one animal softening was also found in the 
lenticular nucleus and the substantia nigra. M. L. C. BERNHEIM (Chem. Abstr.). 


Evipan and the Parasympathetic Nervous System. Emmelin, Nils. [Acta Physiol. Scand., 2, 
289-310 (1941).] : 

Evipan diminishes the effects caused by stimulating the parasympathetic nerves. It exerts 
this action even if the nerve has been cut above the electrode. Its action must, therefore, be 
peripheral. Furthermore, this effect can also be demonstrated in isolated organs. The effect 
of evipan, however, is cholinergic rather than parasympathetic, since it is also manifested by 
sympathetic fibers of cholinergic nature, while the adrenergic fibers of the cardiac vagus are not 
affected by evipan. Evipan also counteracts the muscarine-like effects of acetylcholine. Evipan 
acts as a mydriatic in the eye. It depresses the sensitivity of the iris sphincter to acetylcholine. 
It does not, however, influence the chorda tympani secretion of saliva. 

i S. Morcuis (Chem. Abstr.). 


Cd 


651 


INDEX TO VOL. LXXXVIII. 


The General Index covers original articles, reviews and the epitome, and includes subjects 
dealt with as well as the titles of articles. 

The following names are printed in SMALI. CAPITALS: authors of origina] articles and of 
books reviewed. Names of authorities referred to in the text are in ordinary type. 

(R.) indicates a Review; the title of: the book reviewed is followed by the author’s name, 
thus: “ Psycho-analvysis and its Derivatives, by H. Crichton-Miller (R.).” 

(E.) indicates the Epitome section; the title of the abstract is followed by the author’s 
name, thus: ‘‘ Age and human ability. Miles, W. R. (E.).” 

The names of authors referred to in the Epitome section are listed in Part II. 


PART I.—GENERAL INDEX. 


Acetylcholine and histamine, the action of several perfect and imperfect sympathomimetic 
drugs on the vascular effects of. Bariéty, M., and Kohler, D. (E.), 645 
and prostigmine, the effects of intra-arterial injection of,in normal man. Harvey, 

A. M., Lilienthal, J. L., jun., and Talbot, S. A. (E.), 645 
content of the central nervous system, cholinesterase activity and. Cortell, R., 
Feldman, J., and Gellhorn, E. (E.), 631 
convulsant action of. Moussatché, H., and Dias, M. V. (E.), 645 
effect of, on the spinal cord. Beritov, I. S., and Bakuradze, A. (E.), 478 
metabolism, relation between vitamin B, and. Brücke, F. T., and Sarkander, 
H. (E.), 625 
the action of, on the spinal cord. Beritov, I. S., and Bakuradze, A. (E.), 380 © 
the distribution of, in the peripheral and central nervous systems. MacIntosh, 
F. C. (E.), 380 
Acoustic area of the monkey (Macaca mulatta), the. Ades, H. W., and Felder, R. (E.), 465 
Acromegaly, the hormone treatment of, by E. L. Hutton and M. Reiss, 550 
Adrenaline apnoea, the mechanism of. Acevedo, D. (E.), 374 
ss effect of, on nerve action potentials. Biillring, E., and Whitteridge, D. (E.), 635 
After-images, disturbances of coloured, in hypoglycaemia. Vuji¢, V., and Ristič, J. (E.), 155 
Agnosia, acoustic. Ombredane, A. (E.), 372 ; 
Alcohol aksorption and intoxication. Rinkel, M., and Myerson, A. (E.), 590 
“ adaption ” of the central nervous system to varying concentrations of, in the blood. 
Mirsky, I., et al. (E.), 376 
» addiction and its treatment. Bowman, K. M., and Jellinek, E. M. (E.), 372 
j and epilepsy. Lennox, W. G. (E.), 379 
the effect of, on mental activity. Wechsler, D. (E.), 644 
on the central nervous system. Eggleton, M. G. (E.), 183 
Alcoholic addiction, conditioned reflex therapy of. Voegtlin, W. L., Lemere, W., and Broz, 
W. R. (E.), 648 
patients, chronic, neuropathological findings in the brain and spinal cord of. Alexander 
L. (E.), 384 
s the chronic, as a neurotic and dreamer. Karpman, B. (E.), 364 
Alcoholica, encephalopathia. Joliffe, N., and Wortis, H. (E.), 452 
Alpha rhythm, conscious time judgments related to conditioned time intervals and voluntary 
control of the. Jasper, H., and Shagass, C. (E.), 362 
in man, conditioning of the occipital. Jasper, H., and Shagass, C. (E.), 362 
» See also under E.E.G. , 
Amaurotic family idiocy, a congenital form of. Norman, R. M., and Wood, N. (E.), 464 
Amines, blood, by D. Richter and M. Lee, 127 
Ammonium chloride and camphorated oil in ether, convulsion treatment of schizophrenia, by 
Martinez, P., and De la Vega, P. (E.), 153 
Amnesia, retrograde, and thixotropy. Roosen, R. (E.), 466 
Amnestic syndrome, the. Lidz, T. (£.), 594 
Amphetamine sulphate (benzedrine), a pharmacologic and clinical re-evaluation of. Cameron, 
W. M., and Kasanin, J. (E.), 376 l 
as a corrective for the depression of sedative medication 
in epilepsy. Robinson, L. J. (E.), 349 
gastro-intestinal motility in the albino rat after administration of. 
* Smith, E., and Penrod, K. E. (E.); 376 
see also under Benzedrine. 


9? 


9? 


9” 


>? 


39 ” 


29 99 9 * 


,? 79 


? 93 


652 INDEX. 


a 
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